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1 PURPOSE

Visual 1nspections were conducted 1n the spring and fall/winter of 1995 of the 12 earthen dams located at the
Rocky Flats Environmental Technology Site (RFETS) by Rocky Flats Operating Contractor (RFOC) dam
inspection personnel, currently under Rocky Mountain Remediation Services, L L C (RMRS) The purpose of
these inspections was to identify apparent deficiencies associated with the dams that may have occurred throughout
the year, to evaluate the completion of recommended work since previous inspections, and to re-visit previous
recommendations of vanous entities

Monitoring activities are performed routinely for instrumentation located at the . dam, and for seepage/wet areas and
displacements (cracks, sloughs) Momnitoring is conducted to aid in determining a dams condition by physically
measunng changes which may occur at the dam

Thas report summarizes the 1995 inspection and monrtoring findings and results, as well as the condition and
overall performance of each dam.

2. BACKGROUND

Intermediate 1nspections of Dams A-1, A-2, A-3, A-4, B-1, B-2, B-3, B-4, B-5, C-1, C-2, and the Samtary Landfill
Dam were performed 1n May and June, and 1n October, November, and December of 1995 Monitoring activities
were performed on a continnal basis thronghout the year, and are discussed for each dam below

The dam 1nspection and monitoning activities generally followed the outline of the draft Pond and Dam Monitoring
and Inspection Gmdance, Procedure A-Q64-DIP-001 (DIP) The Emergency Response Plan for Failure of Dams
A-4, B-5, and C-2, Procedure 1-A25-5500-06 08, (ERP), also governs actions performed at the referenced dams
based on pond and piezometer elevations, seepage, displacements, and other potential dam failure mechanisms

Recommendations include those from this years imspections, as well as those from previous inspections or
evaluations that are currently applicable, and list the identifying entity (Office of the State Engineer (SE), Federal
Energy Regulatory Commussion (FERC), United States Army Corps of Engineers (USACE), Woodward-Clyde
Consultants (WC), RFOC)

3. DISCUSSION

The following 1s a summary of observations listed 1n the field, monitorning results and evaluations for various
activities/instrumentation associated with the dam, and a histing of required and recommended actions that have
been 1dentified at each dam.

Each dam 1s rated as “good”, “questionable”, or “poor” 1n condition. To be rated as “good”, a dam must have no
requured actions other than momtonng activities, and the monitoring activities need to indicate no concerns
associated with them. A dam rated “questionable” indicates that full inspection or monitoring of all necessary
items could not be completed, that a deficiency exasts that may affect the safety of the dam, or that inspections or
monitoning activities are mconclusive about a certain condition. A dam m “poor” condition is one that mspection
or monitoring activities indicate a condition that will, or will likely, result in the failure or improper functioning of
the dam [tems histed under “Pnority Actions” need to be satisfactorily completed for a dam to be listed 1 “good”
condition A dam listed 1n “poor” condition requires satisfactory completion of “High Prionty Actions” 1n order

for the condition to be upgraded

31 Summary of Overall Dam Status

In general, all of the dams need vegetation control to be routinely performed on the upstream and downstream
faces and around the outlet works This includes removal of vegetation around outlets and from upstream slopes,
and yearly mowing of downstream faces The fall/winter inspections were greatly hindered by high and excessive
vegetative growth, which 1n many cases prohibited adequate inspection There are rodent holes 1 most of the
dams, but they are generally small and not considered a significant concern except where otherwise noted These
also need to be routinely filled and controlled Most dams are also 1 need of crest regrading due to tire ruts and/or

1995 Year End Dam Inspection and Momitoring Report



ponding areas on the crests  The largest concern 1s the extensive erosion caused by spillway flows at A-3 and C-1
during the heavy precipitation 1n May

Many of the reservoirs (ponds) were filled to record high water levels this spring during the pertod of extended
precipitation from April through early June Piezometer elevations in many cases exceeded previous highs and
established safety hmits Some of the hugh piezometer readings, particularly 1n toe prezometers, are believed to be
greatly influenced by ground water in the area Crest monument and inchinometer monitoring were performed
approximately monthly at Dams A-4, B-5, and C-2 for a year after mstallation to gather data in order to determine
tolerances, accuracy’s, etc, and are discussed for each dam below Momtonng 1s now being performed quarterly
(1 approximately March, June, September, and December) for these items

Deficiencies other than “High Pnionty Actions” generally do not require unmediate action, but do require attention
in a timely manner “High Priority Actions” are 1tems that require immediate action 1n order to assure the safety
and proper functioming of the dam Items listed under “Prionity Actions” are those items that are considered a
potential threat to the integnity of the dam or to the proper functioning of the dam, as well as any monitoring
activities that need to be performed “Prionity Actions” may also be those that need to be performed to allow
proper 1nspection of the dam such that an adequate determination of the dam’s condition can be made “Other
Recommended Actions” are those items that should be addressed, but do not pose a immunent threat to the dam at
this tme “Other Recommended Actions” are generally maintenance actions to prevent excessive deterioration of
the dams In some cases, these items are currently a recommendation, but if left undone may develop 1nto dam
safety 1ssues and become a required action At that point, 1t 1s likely the reqmred action would be more extensive
Prompt maintenance activity will prevent major reconstructrve work or more costly repairs in the future.

Placement of actions 1nto the categories 1s based on the judgment of RFETS dam inspection personnel Actions are
histed 1n order of prionity, as determined by dam 1nspection personnel

Photographs for new 1tems of concern 1n 1995 are located 1n Appendix A Dam inspection checklists from 1995
inspections are located 1n Appendix B Field sheets from displacement and seepage momtoring activities are
located 1n Appendix C Pond and Piezometer elevation graphs are located in Appendix D Movement monument
monttoring results are located in Appendix E and inclinometer monitoring results in Appendix F

32 Dam A-1

321 Dam Condition
The overall condition of this dam 1s questionable

3 22 Field Observations

6/5/95 Inspection, Water Elevation 5826 2°, 36% on 6/8/95

The seepage from the dam at the downstream toe could not be assessed due to excessive vegetative growth in the
area Additionally, leakage through the outlet conduit was a small trickle 1n the previous mnspection, but had
increased significantly to about one half cubic foot per second during this mspection. Inspection of the entire
length of the pipe and the intake could not be performed to determune the cause The outlet works are inoperable
due to what 1s believed to be a grout plug on the upstream end of the pipe Inspection of the intake cannot be
performed due to heavy sediment cover 1n the area The leakage was clear at the time of mspection, however, a
considerable amount of so1l/sediment had been deposited on the flared end section indicating removal of sediment
or so1l from the pond bottom Since this pipe was installed at the same general time as that of Dam B-1, it may be
1n the same general condition as Dam B-1’s, which was found duning the construction project at the dam to be in
poor condition, with holes rusted through the bottom. Some corrosion and rust 1s apparent at the downstream end

of the pipe

Other 1tems of lesser concern were noted during inspection  Debris was found on the crest and upstream slope
Minor rodent holes were observed on the downstream slope and abutment contacts The spiiiway channel had
some generally minor erosion caused by the May storm along its northern bank and at the downstream end away
from the dam There are small trees in the spillway that cause some blockage of spillway flow A large slough on
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the hiliside above the spillway was noted Ruprap protection of the outlet stilling basin 1s sparse and the flared end
section 1s damaged, however, as noted above, the outlet 1s apparently moperable except for the leakage Grass
covening on the abutments 1s sparse

12/7/95 Inspection, Water Elevation 5824 3. 7 1% on 12/7/95

All previous findings were still found to be current The only new finding was high grass on the downstream slope
which made mnspection difficult The leakage from the outlet conduit was munor at the time of this inspection due
to the low elevation of the reservorr

323 Actions Performed in 1995

No corrective achons have been performed at this dam 1n 1995 Spring and fall inspections were conducted as
discussed above and monitoring activities have been performed as listed below

32 4 Monutoring Activities

Momtoning activities at the dam, with the exception of pond elevation monitoring, are currently performed during
spring and fall dam 1nspections Pond elevation gage rods are the only monitoring instrumentatton present at the

dam

3241 Pond Elevation

Water elevations at A-1 are monitored weekly, and more frequently if heavy inflow 1s occurring  Pond A-1 ranged
between elevation 5823 5’ (1 8%) and 5829 1’ (100%), and was at an average elevation of 5824 7°(12 9%) This s
the highest peak elevation the pond has been at in recorded history The pond filled to 100% capacity and flowed
through the spillway on 5/17/94 Leakage through the outlet structure has generally drained and maintained the

pond below 10%

3242 Secepage/Wet Areas

Adequate monitoring of the seecpage/wet area at the downstream toe cannot be performed unless, at a mimmum,
vegetation 1s cut short 1n the area The area at the toe, and the leakage from the outlet, are monitored visually to
the extent possible duning inspections The upstream end of the wet area was staked dunng the December
mspection so that an increase or decrease at the dam slope can be 1dentified Inspection and monitoning of seepage
quality overall 15 not possible due to the excessive vegetation, however, inspection of an accessible area indicated
moist soll only Monitoring field sheets were started for the wet area and for the leakage from the outlet and are

located 1n Appendix C of ths report

325 Recommended Actions

3251 Prnionty Actions

1 Momtor pond elevation 1n accordance with DIP  (RFOC)

2 Monitor flow from outlet works for change 1n quantity and turbidity 1n accordance with the DIP  (RFOC)
3 Monttor seep at toe for changes 1n area, quantity, and turbidity 1n accordance with the DIP  (USACE)
4

Grout outlet pipe full to stop the uncontrolled release from pond and prevent potential piping/stability
problems, (and remove platform and operating wheel/stem, (RFOC)) (USACE, SE)

5 Remove willows at toe, place sand/rock blanket to allow adequate monitoring of seepage quantity and turbidity
and direct water away from the toe  (USACE, SE)

6 Mow dam to allow for proper inspection. (RFOC)
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3252 Other Recommended Actions
1 Remove trees 1n spillway 1o prevent obstruction of spillway flows (USACE)

2 Control vegetation on upstream slope to allow for proper inspection and prevent excessive root growth from
causing flow paths through embankment (RFOC)

3 Place additional grass seed to provide thicker grass cover where needed (USACE, SE)

4  Fill rodent holes to prevent possibility of direct flow through holes and excessive removal of soil from the dam
embankment (USACE)

5 Repair new sloughing and erosion 1n spillway (RFOC)
6 Remove debrs on upstream slope (RFOC)

326 Actions Currently Funded in 1996

Actions funded for this dam 1n 1996 include pond elevation momtoring as appropnate, and spring and fall
inspections which will include momitoring of all other pertinent items

33 Dam A-2

331 Dam Condition
The overall condrtion of this dam 1s questionable

332 Field Observations

6/13/95 Inspection, Water Elevation 5813 4, 56 8% on 6/8/95

The seepage from the dam at the downstream toe could not be assessed due to excessive vegetative growth 1n the
area

Other 1tems of lesser concern were noted during inspection. As noted 1n previous inspections, the road through the
spillway 1s higher 1n elevation than the surrounding bottom elevation of the spillway New rutting and erosion was
found 1n the spillway from the spring water transfer activites Minor rutting was found on the dam crest As also
noted 1 previous 1spections, some minor concrete deterioration 1s present around the joint between the pipe and
the concrete box of the uncontrolled outlet intake structure Riprap 1s sparse at the outfall of this pipe and at the
outfall of the A-1 bypass outlet to Pond A-3 The controlled outlet works are inoperable due to what 1s believed to
be a grout plug installed on the upstream end of the pipe  As found 1n past inspections, there was no visible flow
from the controlled outlet, however, a small amount of water was found standing 1n the plywood box surrounding
the controlled outlet The condition of the outlet pipe and intake cannot be determined since water 1n the pond
prohubits mspection. However the outlet configuration consists of a 10” iron pipe with upstream and downstream
valves, and the pipe 1s not as likely to be 1n as poor of condition as Corrugated Metal Pipes 1n other RFETS Dams
New eroston was found on the right side of the outlet channel that was caused during the May storm by overflow of
the A-1 bypass Iine down the abutment and into the channel (See photograph in Appendix A) There were mnor
rodent holes 1n the downstream slope

12/7/95 Inspection, Water Elevation 5809 5, 24 8% on 12/7/95

All previous findings were stl found to be current The only new finding was high grass on the downstream slope
which made inspection difficult

333 Actions Performed in 1995

No corrective actions have been performed at this dam 1 1995 Spring and fall inspections were conducted as
discussed above and monitoring activities have been performed as listed below
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334 Monitoring Activities

Monitoring activities at the dam, with the exception of pond elevation monitoring, are currently performed during
spring and fall dam inspections Pond elevation gage rods are the only monitoring instrumentation present at the
dam

3341 Pond Elevation

Water elevations at A-2 are monitored weekly, and more frequently if heavy inflow 1s occurring  Pond A-2 ranged

between elevation 5806 9 (10 8%) and 5815 9’ (86%) 1n 1995, and was at an average elevation of 5809 8 (26 8%)

Thas 1s the hughest peak elevation the pond has been at 1n recorded history In addition to run-off, water from Pond
B-2 has been pumped into Pond A-2 three times this year, and water from Pond A-2 has been pump released twice

The pond was above 50% capacity for a combined total of about one and a half months

3342 Seepage/Wet Areas

Adequate monitoring of the seepage/wet area at the downstream toe cannot be performed unless, at a minimum,
vegetation 1s cut short 1n the area The area at the toe 1s monitored visually to the extent possible during
mspections The upstream end of the wet area was staked duning the December 1nspection so that an increase or

decrease at the dam slope can be identified Inspection and monitoring of seepage quality overall 1s not possible
due to the excessive vegetation, however, inspection of an accessible area indicated standing water with no visible
flow A monitoring field sheet was started for the wet arca and 1s located 1n Appendix C of this report

3335 Recommended Actions

3351 Prnority Actions
1  Momtor pond elevation in accordance with DIP  (RFOC)

2 Momtor seep at toe for changes 1n area, quantity, and turbidity (in accordance with momtoring gmdance
(RFOC)) (USACE)
3 Momnitor water 1n box at outlet works for change 1n quantity and turbidity 1n accordance with DIP  (RFOC)

4 Remove willows at toe, place sand/rock blanket to allow adequate monitoring of seepage quantity and turbidity
and direct water away from toe (USACE, SE)

5  Regrade road through spillway to grade of spillway so flow 1s not obstructed (FERC) and repair rutting
(RFOC)
6 Mow downstream slope to allow for proper inspection (RFOC)

3352 Other Recommended Actions
1 Repair eroston 1n outlet channel at toe (RFOC)

2 Grout outlet full to prevent uncontrolled release from pond and potential future piping/stability problems (or
make operational (RFOC)) (USACE, SE)

3 Regrade crest to ensure proper drainage (USACE)

4  Control vegetation on upstream slope to allow for proper inspection and prevent excesstve root growth from
causmg flow paths through embankment (USACE, FERC)

5  Fill rodent holes to prevent possibility of direct flow through holes and excessive removal of soil from the dam
embankment (USACE)

6 Repair seal between concrete and uncontrolled outlet conduit and clean out uncontrolled outlet works drop
structure to ensure proper functioning (USACE)
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7 Add niprap at outlet of uncontrolled outlet conduit and bypass (USACE)

336 Actions Currently Funded in 1996

Actions funded for thas dam n 1996 include pond elevation monitoring as appropnate, and spring and fall
inspections which will include monitoring of all other pertinent items

34 Dam A-3

341 Dam Condifion ‘
Thas overall condition of this dam 1s poor

342 Field Observations

6/13/95 Inspection, Water Elevation 5783 6°, 19 6% on 6/13/95

The spillway was severely eroded during flows 1n May that washed out niprap and so1l up to 4 feet deep within the
spillway downstream of a concrete cutoff wall located upstream of the dam axis (see photograph 1n Appendix A)
Further spillway flows will cause further erosion that has a high potential to begin eroding the dam embankment,
and the matenal from under and behind the cutoff wall back to the reservorr, thus potentially lowering the spillway
crest elevation.

The condition and integrity of the outlet condurt cannot be determined since the valve 1s located at the downstream
end and the water 1n the pond was not sufficiently low enough to allow inspection from the upstream end The
outlet works, however, are operable and are operated approximately eight to ten tumes per year The intake
structure also could not be inspected due to the water level in the reservoir

Other 1tems of lesser concern were noted during inspection. As noted 1n previous inspections, riprap on the
upstream slope 1s sparse and small slumps are present 1n some areas Moderate rutting 1s occurring on the north
end of the dam crest There are small trees located 1n the spiflway causing munor flow obstruction. The previously
1dentified wet area on the left abutment with tire ruts and wetland vegetation did not appear to have worsened
Vegetation cover on the downstream slope 1s sparse 1n areas

12/7/95 Inspection, Water Elevation 5785 3°, 29 4% on 12/7/95

All previous findings were still found to be current New findings included discolored grass along the abutments
in the area of the corrugated metal pipe toe drains, and the outfalls were found to be about one-third full of

sediment The reason for the discoloration of the grass 1s unknown, however 1t 1s not beheved to be a dam safety
1ssue at this time  The area will be monitored along with the toe drain outfalls, as discussed below under seepage

monitoring

343 Actions Performed in 1995

No corrective actions have been performed at this dam 1n 1995 Spring and fall mspections were conducted as
discussed above and monitoring activities have been performed as histed below

3 44 Monstoring Actinities

With the exception of pond elevation and piezometer monitoring, monrtoring activities at the dam are currently
performed during spring and fall dam inspections

3441 Pond Elevation

Water elevations at A-3 are montored weekly, and more frequently if discharge or heavy inflow 1s occurring
Water from the pond 1s typically released approximately every three months, but releases were performed more
often thus spring due to heavy inflow Pond A-3 ranged between elevation 5781 3°, 9 7%, and 5793’ (100%) n
1995, and was at an average elevation of 5785 5’ (30 7%) A-3 was above 50% capacity (elevation 5788 1°)
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several times for a combined period of approximately a month and a half (see pond elevation/piezometer graphs in
Appendix D) On 5/17/95, the pond was filled to 100% capacity and flowed through the spillway Histonical pond
elevation graphs indicate that the dam has expenienced similar operating conditions 1n the past, although spillway
flows have not been as extensive 1n the past (recorded or known hustory)

3442 Piezometers

There are four piezometers located 1n the dam, two 1n the crest and two at the downstream toe, which are read
weekly (See pond elevation/piezometer graphs in Appendix D)

Piezo 1 and 2, crest and toe piezometers respectively, were installed when the dam was bult in 1974 These
piezometers correlate well, within an approximate two foot range with a response time of approximately one week,
with the fluctuation of pond elevation These piezometers did not exceed previous recorded highs (from data
collected since 1991) this year The screeming details and interval of these wells are unknown.

Piezometer wells 046292 and 046492, 1nstalled 1n 1992 at the crest and toe respectively and screened through the
entire embankment, have shown no discernible correlation with pond elevations Following installation, 046292
increased steadily over a twelve month period to its present elevation where it stabiized The reason for no
apparent correlation 1s unknown at this time, and monitoring of all piezometers will continue so that further data
can be collected Additional field testing of the piezometers, as well as plotting phreatic surfaces on dam cross
sections, may provide further insight into the significance of some of the readings The “spikes” on the piezometer
graphs for the toe piezometer 046492 1n late April and October 1995 are beheved to be due to errant readings, not
to actual water elevation fluctuation n the piezometers

3443 Seepage/Wet Areas

The seepage/wet area at the left abutment 1s monitored visualty duning inspections The approximate perimeter of
the wet area was staked during the December mspection so that an increase or decrease in seepage area can be
identified At the ime of the December inspection, standing water was found 1n some areas of the seep, with the
quality being clear The seepage from the toe drain outlets was also momitored No visible flow was seen, only wet
so1l 1n the area  Montoring field sheets were started for both of these monitoring activities and are located 1n

Appendix C

345 Recommended Actions

3451 High Prionty Actions
1 Repair new erosion 1n spillway (RFOC)

3452 Prionty Actions

1 Momtor piezometers and pond elevation 1n accordance with DIP (USACE)

2 Inspect intake structure and outlet condwt to ensure integnty intact (USACE)

3 Install gate on upstream end of outlet conduit to prevent pressurized conduit (USACE, SE)
4  Monutor left abutment for seepage ( and toe drains, 1n accordance with DIP (RFOC)) (SE)

3453 Other Recommended Actions

1 Mow downstream slope to allow for proper inspection (RFOC)

2 Field test prezometers, plot water surfaces on dam cross-sections and analyze (RFOC)

3 Rewvise ERP for dams to imnclude piezometer specific action levels and actions for Dam A-3 (RFOC)
4  Repair sloughs on upstream slope to prevent further slope farlure (USACE, FERC, SE)
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Remove excess vegetation and trees 1n spillway and outlet channel to prevent obstruction of flow (RFOC)
Clean sediment out of toe drains to allow proper inspection of seepage quantity and quality (RFOC)
Regrade crest to ensure proper draimnage (USACE)

Control vegetation on upstream slope to allow for proper mspection and prevent excesstve root growth from
causing flow paths through embankment (USACE, FERC)

9  Fill rodent holes to prevent possibility of direct flow through holes and excessive removal of soil from the dam
embankment (USACE, FERC)

0 2 O W

346 Actions Currently Funded in 1996

Actions funded for this dam 1n 1996 1nclude repair of the erosion and removal of the tree 1n the spillway 1n March
1996, pond and piezometer elevation monitoring as appropnate, and spning and fall inspections which wall include
monttoring of all other pertinent items

35 Dam A4

351 Dam Condition
The overall condition of this dam 1s questionable

3 52 Field Observations

6/13/95 Inspection, Water Elevation 5752 2°, 27% on 6/15/95

The condition and integrity of the outlet conduit cannot be determined because the valve 1s located at the
downstream end and the water in the pond was not sufficiently low enough to allow inspection from the conduit’s
upstream end At the time of this inspection, 1t was unknown if the outlet works was operable since 1t had not been
operated 1n at least 4 years The intake structure also could not be inspected due to the water level 1n the reservoir
Excessive vegetation 1n the outlet channel prevented inspection of the downstream end of the outlet for seepage and
piping problems

Other 1tems of lesser concern were noted during inspection. As noted 1n previous mspections, there 1s an erosion
area on the north end of the crest at the upstream slope Moderate rutting was found on the dam crest The old
slough area on the left end of the downstream slope does not appear to have worsened, and rodent holes 1n the area
that may have contributed to the sloughing are still present A previously noted large rodent hole 1n the center of
the dam 5-8 feet down from the crest 1s also still present Newly spread hay was found over a portion of the
downstream slope, and was thick enough 1n some areas to potentially kill grass underneath As previously noted,
the spillway has major rutting due to heavy vehicular traffic shghtly downstream of the dam The pumped
discharge 1nto the stilling basin does not properly use the energy dissipation structure, although this currently does
not appear to be causing structural problems

11/21/95 Inspection, Water Elevation 5752°, 27% on 11/22/95

All previous findings were still found to be current New findings mclude a very small surficial slough on the nght
downstream slope Additionally, an 1item noted after the spring inspections 1s a lack of so1l support under the
mclhinometer and prezometer well concrete pads, believed due to expansion and shrinkage of soils from the heavy
spring precipitation  Although likely not detrimental to the piezometer wells, the possible affect to inclinometer
readings 1s discussed below

353 Actions Performed n 1995

No corrective actions have been performed at this dam 1n 1995 Spring and fall inspections were conducted as
discussed above and monitoring activities have been performed as listed below
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354 Monitoring Activities

3541 Pond Elevation

Water elevations at A-4 are monztored three times per week, and more frequently if discharge or heavy mflow is
occurring Water elevations are taken daily under normal filling operations Pond A-4 ranged 1n elevation from
5740’ (7 8%) to 5753 4’ (65 1%) 1 1995, and was at an average elevation of 5748 3° (35 7%) A-4 generally
fluctuated between 20% and 60% on an approximate six week filling and discharge cycle It was above 50%
(elevation 5751°) capacity seven tumes, for a combined time pertod of about five months Historical pond elevation
graphs indicate that the pond has reached shghtly higher elevations 1n the past

3542 Piezometers

There are six piezometers located 1n the dam, three 1n the crest and three at the downstream toe The piezometers
are routinely read weckly and are read more frequently when ERP “action level” elevations are exceeded

DH-A1 and DH-A3 (crest and toe respectively) were installed 1n 1991 wath their screened sections 1solated 1n
bedrock. DH-A1 has historically correlated well with the fluctuating pond elevations within an approximate three
foot range and an almost immediate response ttme  The piezometer did not exceed any “action level” elevations
this year DH-A3 shows no readily discermble correlation with fluctuating pond elevations and appears to be
operating on a cycle that peaks around September and 1s lowest around March every year The piezometer’s
readings this year indicate 1t will continue to follow 1ts previous cycle and showed no apparent anomalous
conditions duning high pond levels The cycle may possibly be due to some type of groundwater cycle in the area,
but 1s not likely due to any changes in the dam

Piezometer wells A4-94-02 and A4-94-03 (crest) and A4-94-11 and A4-94-12 (toe) were 1nstalled 1n 1994 and are
screened through the entire dam embankment A4-94-02 and A4-94-12 have been dry since installation, and A4-
94-11 has been dry or had very little water 1n 1t since installation It appears these piezometers may not respond
unless high pond levels are maintained for extended pertods of time A4-94-03, the south crest piezometer, has
shown no discernible correlation with pond elevation changes, and experienced a steady increase 1n elevation
starting m June to over the established safety level in November It remained over the safety level from November
1 through the end of the year, fluctuating several tenths of a foot and exceeding 1t by up to three tenths Because of
the hnmted data available for this piezometer, 1t 1s not known what level to expect this piezometer to normally
operate at The safety level was established by Woodward Clyde as a projected normal elevation. The factor of
safety for the dam section 1s still well above that normally recommended 1n a steady state seepage condition

Monitoring of all piezometers will continue so that further data can be collected for analyses Addrtional field
testing on the crest piezometers, as well as plotting phreatic surfaces on dam cross sections, may provide further
nsight 1nto the significance of some of the readings The “spikes” on the piezometer graphs for A4-94-03 1n late
Apnl 1995 and mid May are believed to be due to errant readings, not actual water elevation fluctuation 1n the

pieczometers

3543 Inclinometers and Movement Monuments

Results from these monitoring activities are currently inconclustve because different momitoring methods did not
produce results which correlated to demonstrate movement, or no movement, of the dam embankment Monitoring
has been performed approximately monthly for a year after mstallation of both inchnometers and movement
monuments 1n order to obtain a statistical baseline and to 1dentify any problems 1n monitoring techmques
Monztoring 1s now being performed quarterly unless further conditions develop that indicate more frequent

monitoring 1S necessary

Inclinometer readings (Appendix E) since 9/94 indicate possible horizontal movement of the dam embankment 1
the area of the installation of up to approximately an inch and a half at _-cund surfacc 'n the downstream
direction, with smaller movement (two tenths of an inch or less) at greater depths The graph indicates a trend 1n
movement 1n the downstream direction
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Movement monument measurements in the horizontal direction (graphs located 1n Appendix D) have not indicated
any significant movement or overall trend 1n movement Apparent movement indicated on the horizontal
movement graph 1s believed to be attmbutable to the accuracy of the survey techmque rather than movement of the
dam embankment itself

Movement monument measurements 1n the vertical direction indicated a relatively large apparent movement
downward during April and May 1995 and back upward 1n July and September

Although 1t 1s not currently possible to conclusively say that the apparent movement mdicated by the inclinometer
1s not movement of the dam embankment, 1t 1s believed that the inchinometer casing 1s moving independently of
the embankment A steel casing 1s grouted around the top of the inclinometer casing, around which a concrete pad
1s anchored approximately three feet below the top of the casing The concrete pad 1s sloping 1n the downstream
direction at the downstream edge of the crest, and 1t 1s believed that the weight of the concrete 1s pulling the casing
1n a downstream direction. Additionally, recent field inspections found the pad lifted about half an inch from the
ground surface and that the top of the casing can be moved an inch or more n any direction by pushingon 1t Itis
believed that the wet weather this spring probably caused some swelling of the soil, and that the subsequent drying
of the so1l this summer caused shrinkage of the so1l under the concrete pad It 1s believed that the movement
imdicated by the inclinometer 1s due to these factors, rather than movement of the dam embankment itself Actual
movement of the dam embankment of the amount 1ndicated by the inclinometer 1n the upper ten feet would be
expected to be indicated in the horizontal movement measurements for the movement monuments as well, which
have not appeared to indicate any real movement The apparent movement mdicated at greater depths 1s still
relatively small at this ttme The weight of the unsupported concrete pad may cause additional deflection of the
inclinometer casing, as well as the other factors discussed Dam monitoring personnel are currently pursuing
possible solutions to the inclinometer casing problems because actual dam movement may be difficult to
differentiate from movement of the inclinometer casing caused by external factors

It 1s unlikely that the entire dam embankment would expenience a settlement of over a tenth of a foot and then
begin to rebound upward, as imndicated by the vertical movement measurements for the movement monuments, or
that this amount of vertical movement indicating a slope failure would not be accompanied by noticeable
movement 1n the honizontal direction measurements for the movement monuments Survey notes for monument
surveys were re-checked for possible errors and found to be accurate Because of similar relatively large apparent
vertical movement at Dams B-5 and C-2, monitoring personnel believe the off dam monument used as a
benchmark for the survey 1s susceptible to movement and 1t is no longer being used It 1s believed that the
benchmark, a 2 1/2 inch diameter aluminum cap on an aluminum pipe 30 inches long encased 1n concrete, was at
a hugher elevation during the last four surveys due to extremely wet conditions that caused expansion of the so1l
around the benchmark Surveys as of February 1996 are based off of a new off-dam benchmark that 1s the same as
the on-dam monuments that minimize the effects of so1l conditions (stainless steel rod driven to refusal,
approximately twenty feet below ground surface, with greased fin to allow the immediate ground surface around
rod to move without the monument moving)

Baselines will be established for both horizontal and vertical measurements from an average obtained from the year
of monitoring, from whuch all firture measurements will be based Tolerances will also be established based on the
data, and any measurements outside of the tolerance will be re-surveyed

3544 Displacement

The slough area at the left abutment 1s monitored visually during inspections The area was staked during the
October 1nspection so that further changes can be deterrmned Thas area will be monztored during spring and fall
mspections unless conditrons warrant additional momtoning A monztonng field sheet was started for this
monitoring activity and 1s located in Appendix C
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355 Recommended Actions

3551 Prority Actions

1 Monitor pond elevation and piezometers 1n accordance with DIP and perform actions in accordance with ERP,
revise ERP as necessary (RFOC)

2  Momtor movement monuments and inclinometers for movement 1n accordance with DIP and revise ERP to
nclude actions related to this momtoring (RFOC)

Monitor slough area on downstream slope 1n accordance with DIP  (RFOC)

Operate outlet gate annually (USACE, SE)

Inspect outlet conduit to ensure integnty mtact (RFOC)

Install gate on upstream end of the outlet conduit to prevent pressurized conduit (USACE, SE, WC)

Fill rodent holes to prevent possibility of direct flow through holes and excessive removal of so1l from the dam
embankment (USACE, FERC)

8 Remove excessive vegetation around outlet and 1n outlet channel to allow proper inspection and prevent
obstruction of flows (USACE, FERC)

NN e W

3552 Other Recommended Actions

1 Mow downstream slope to allow for proper inspection (RFOC)

2 Regrade crest and road through spillway to ensure proper drainage and repair erosion (USACE)

3 Repair cracks/slough in downstream slope to prevent further slope faillure and monitor area (USACE, FERC)
4

Control vegetation on upstream slope to allow for proper inspection and prevent excessive root growth from
causing flow paths through embankment (FERC)

5 Remove/spread hay 1n excessively thick areas before 1t kalls the grass on the downstream slope (RFOC)
6 Reseed areas as necessary (SE)
7  Prowvide appropriate energy dissipation for pumping operations if they are to continue (WC)

356 Actions Currently Funded in 1996

Actions funded for this dam 1n 1996 include placement of upstream gates on the outlet conduit 1n March 1996,
sprning and fall inspections, and momtoring as appropriate The outlet valves were used to release water from the
pond 1n February 1996 and were found to be operational

36 Dam B-1

361 Dam Condition
The overall condition of this dam 1s questionable

3 6 2 Field Observations

6/13/95 Inspection, Water Elevation 5880 2°, 66% on 6/8/95

Since reconstruction on the dam was completed 1 1994, cloudy water has been observed i Pond B-2 1n the area
believed to be an exat for one of the toe dramn pipes of Dam B-1 Because the area has been submerged, a
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determination could not be made of whether the cloudy water was due to fines from the dam embankment 1n the
seepage, or from sediment suspended from the B-2 pond bottom. Cloudy water was not found during this
inspection, possibly due to the water levels 1n the ponds having insufficient head differential to cause the condition
The longitudinal crack observed 1n the previous inspection on the upstream portion of the crest was not found
during this mspection. Cracking on the downstream slope, believed to be desiccation cracking, was still present
but appeared to have improved

Other 1tems of lesser concern were noted during mspections Minor rutting was found on the dam crest and at the
spillway road crossing The spillway slope does not allow for proper drainage and had water pooling in1t Minor
rodent holes were found 1n the dam abutments

11/20/95 Inspection, Water Elevation 5877 8°, 23% on 11/22/95

All previous findings were still found to be current New findings include excessive vegetation growing on the
upstream slope Also, cracks up to three feet deep were found 1n the downstream slope at the approxamate mddle
of the dam about a thard of the way down the slope Cloudy water was observed 1n Pond B-2 at the toe drain outfall
during this mspection. The combination of the cracking and the potentially cloudy seepage raises concerns about
the stability of the dam, and both conditions will be watched and momitored closely

\

363 Actions Performed n 1995

No corrective actions have been performed at this dam m 1995 Spring and fall inspections were conducted as
discussed above and monitoring activities have been performed as listed below

3 6 4 Monitoring Activitres

Momtoring activities at the dam, with the exception of pond and piezometer elevation monitoring, are currently
performed during spring and fall dam inspections Pond elevation gage rods are the only monitoring
mstrumentation present at the dam

3641 Pond Elevation

Water elevations at B-1 are monitored weekly, and more frequently if heavy inflow 1s occurring Pond B-1 ranged
between elevation 5876’ (2 5%) and 5880 2’ (66%) 1n 1995, with an average elevation of 5878 (25%) It was
above 50% (elevation 5879 4) capacity several times, for a combined pertod of roughly two months, reaching a
high of 66% on 5/18/95 and 66% again for a sustained perniod from 6/8/95 to 6/15/95 Water has been pumped
from Pond B-1 to Pond B-2 four times this year These are the highest peak elevations recorded for Pond B-1
dunng the past two years

3642 Piezometers

There are two piezometers located 1n the dam, one 1n the crest and one at the downstream toe, which were
generally read weekly (See piezometer graphs in Appendix D) Both piezometers, installed in 1992 and screened
through the entire dam embankment, correlate somewhat with the fluctuation of the pond elevation Both
piezometers exceeded previous historic high elevations by nearly a foot in the spring of 1995

3643 Seepage/Wet Areas

The seepage from the toe drain 1s monitored visually to the extent possible during inspections, and a monitoring
field sheet was started during the November inspection and 1s located in Appendix C of this report  Additionally,
the larger crack was staked during the November inspection so that changes can be measured, and a monitoring
field sheet was started and 1s located 1n Appendix C
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365 Recommended Actions

3651 Priority Actions

1 Monitor seepage 1n accordance with DIP (RFOC)

2 Monitor pond elevation and pirezometers 1n accordance with DIP  (RFOC)
3 Mow downstream slope to allow for proper inspection (RFOC)

3652 Other Recommended Actions

1  Control vegetation on upstream slope to allow for proper inspection and prevent excessive root growth from
causing flow paths through embankment (RFOC)

2 Fill rodent holes to prevent possibility of direct flow through holes and excessive removal of so1l from the dam
embankment (USACE, FERC)

3 Place additional grass seed to provide thicker grass cover where necessary (RFOC)
4  Re-compact/grade ruts in dam crest (RFOC)
5 Regrade spillway to allow for proper drainage (RFOC)

36 6 Actions Currently Funded wn 1996

Actions funded for this dam 1n 1996 include pond and piezometer elevation monitoring as appropriate, and spring
and fall inspections which will include monitoring of all other pertinent items

37 Dam B-2

371 Dam Condition
The overall condition of this dam 1s questionable

3 72 Field Observations
Inspected 6/13/95, Water Elevation 5866 7°, 62% on 6/8/95

The seepage from the dam at the downstream toe could not be assessed due to excessive vegetative growth 1n the
area Additionally, leakage through a hole corroded 1n the bottom at the 1nlet end of the outlet conduit has
ncreased since the previous mspection, and 1nspection of the entire length of the pipe could not be performed to
determune the condition of the rest of the conduit The leak 1n the upper left portion of the uncontrolied inlet
between the outlet condurt and the concrete structure was not observed during this inspection. Extensive corroston
and rust 1s present 1n the observable portions of the conduit The leakage was clear at the time of mspection.

Other 1tems of lesser concern were noted during inspections Debris was found 1n the spillway The road through
the spillway 1s higher 1n elevation than the surrounding bottom elevation of the spillway and a ponding area 1s
present at the toe of the spillway Minor sloughing was found along the north spillway side slope and there 1s
heavy rutting 1n the spillway from the placement of a pump durning transfer operations The crest appeared to be
lower 1n the middle which may allow ponding A large rodent hole was found on the downstream slope
Desiccation cracking observed 1n previous inspections was not found 1n this inspection, likely due to high moisture
1 soils

11/20/95 Inspection, Water Elevation 5865 8’, 47 3% on 11/22/95
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All previous findings were still found to be current, with the exception of the seepage area at the toe which had a
sand/rock blanket placed on 1t at the time of this inspection The seepage water at the pipe outfall from the dramn
could not be 1inspected since 1t was under water from the tailwater of B-3, however, 1t 1s assumed that the blanket 1s
functioning adequately as seepage/piping control New findings included shallow desiccation cracking at the right
abutment There was visible flow from the in the bottom of the CMP outlet conduzt, and although 1t 1s difficult to
quantify the progression of the corrosion, 1t 1s likely worsening

373 Actions Performed in 1995

A sand/rock blanket was placed on the seepage/wet area at the downstream toe 1n September 1995 Spring and fall
mspections were conducted as discussed above and monitoring activities have been performed as histed below

3 74 Monitoring Activities

Monitoring activities at the dam, with the exception of pond elevation monitoring, are currently performed during
spring and fall dam 1nspections Pond elevation gage rods are the only monitoring instrumentation present at the

dam

3741 Pond Elevation

Water clevations at B-2 are monitored weekly, and more frequently if heavy inflow 1s occurnng  Pond B-2 ranged
between 5862 5° (10 7%) and 5868 1’ (86%), and was at an average elevation of 5865 7° (45 3%) Thus 1s the
highest peak elevation the pond has been at 1n recorded history B-1 pond water, pumped 1nto the B-2 pond three
times, filled the B-2 pond up to 86%, which was then pumped to Pond A-2 Pond B-2 was been above 50%
capacity for a combined total of approximately six months 1n 1995

3742 Seepage/Wet Areas

The seepage at the toe 1s momtored visually to the extent possible during inspections A sand/rock blanket was
placed over the area as discussed above Leakage from the outlet conduat 1s also monitored visually during
mspection A monutoring field sheet was started for the leakage during the November 1nspection and 1s located n
Appendix C of this report Leakage water has been clear

375 Recommended Actions

3751 Prionty Actions

1  Monztor flow from outlet structure for change 1n quantity and turbidity (1n accordance with DIP (RFOC)
(USACE, SE)

2 Monutor seep at toe for changes 1n quantity and turbidity (when possible, 1n accordance with DIP (RFOC))
(USACE)

3 Seal leak between outlet conduit and concrete 1nlet structure/ship-line outlet conduit with plastic liner or grout
outlet full to prevent potential stability problems and/or uncontrolled release (USACE)

4  Momnttor undercutting at outlet drop structure (RFOC)

3752 Other Recommended Actions

1 Mow dam so that adequate inspection can be performed (RFOC)

2 Regrade crest to ensure proper drainage (USACE)

3 Repair new sloughing and erosion in spillway (RFOC)

4  Remove debrs 1n spillway to prevent obstruction of spillway flows (RFOC)
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5 Control vegetation on upstream slope to allow for proper mspection and prevent excessive root growth from
causing flow paths through embankment (RFOC)

6 Place additional grass seed to provide thicker grass cover where needed (RFOC)

7  Fill rodent holes to prevent possibility of direct flow through holes and excessive removal of soil from the dam
embankment (USACE)

8 Remove debns on upstream slope (RFOC)

376 Actions Currently Funded in 1996

Actions funded for this dam 1n 1996 include pond elevation momitoring as appropnate, and spring and fall
mspections which will include momitoring of all other pertinent 1tems

38 Dam B-3

381 Dam Condition
The overall condition of this dam 1s questionable

3 82 Field Observations

6/13/95 Inspection

The seepage from the dam at the downstream toe could not be assessed due to excessive vegetative growth 1n the
area There are also trees in the spillway at the outfall to the B-1 bypass outfall channel to Pond B4 that have
been previously noted as recommended to be removed The trees have grown to sufficient s1ze that they are now a
major obstruction to spillway flow Ruprap protection at the spillway outfall 1s sparse and extensive erosion back
towards the dam 1s likely during spillway flows

Other 1items of lesser concern were noted during inspections Debris was found 1n the spillway as 1n previous
mspections Some minor concrete detenoration was noted around the joint between the pipe and the concrete box
of the uncontrolled intake structure The controlled outlet works are operated daily Inspection of the controlled
outlet works conduit could not be performed due to the water level of the pond The uncontrolled outlet conduit
was 1nspected at both ends and showed little rusting or corrosion Minor erosion was found on the abutments
Desiccation cracking observed 1n previous inspections was not found 1n this inspection, likely due to high moisture
1 soils

10/21/95 Inspection

All previous findings were still found to be current The erosion around and under the outlet conduit flared end
section was found to be worsening and 1t 1s possible that all soil support has washed out from under it The only
new finding was the high grass on the downstream slope which made inspection difficult

3 83 Actions Performed in 1995
No corrective actions have been performed at this dam 1n 1995 Spring and fall inspections were conducted as
discussed above and momitoring activities have been performed as histed below The outlet valve 1s operated daily

3 84 Momtoring Activities

With the exception of piezometer monitoring, monitoring activities at the dam are currently performed during
spring and fall dam inspections Water elevations at B-3 are not monitored The pond recerves and releases
treated wastewater effluent daily
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3841 Piezometers

There are two piezometers located in the dam, one 1n the crest and one at the downstream toe, which are read
weekly (See piezometer graphs 1n Appendix D) Both piezometers, installed 1 1992 and screened through the
entire dam embankment, appear to likely correlate well with the fluctuation of the pond elevation although pond
elevations are not monttored The piezometer elevations exceeded previous historic hughs 1n the spring of 1995 by
less than a foot

3842 Seepage/Wet Areas

Adequate momtoring of the seepage/wet area at the downstream toe cannot be performed unless, at a mummum,
vegetation 1s cut short 1n the area The area at the toe 1s monitored visually to the extent possible during
mspections The upstream ends of the wet area were staked during the October 1spection so that an increase or
decrease up the slope of the dam can be 1dentified Inspection and momtoring of seepage quality overall 1s not
possible due to the excessive vegetation, however, inspection of an accessible area indicated moist soil only A
montoring field sheet was started for the wet area and 1s located in Appendix C of this report

3 85 Recommended Actions

3851 Prnonty Actions
1 Monitor seep at toe for changes 1n quantity and turbidity (USACE)

2 Remove willows and cattails at toe, place sand/rock blanket to allow adequate monitoring of seepage quantity
and turbidity and direct water away from toe (USACE)

3 Remove trees from spillway Add niprap to spillway and bypass channel to prevent major erosion from
spillway flows (USACE)

4  Lubricate and operate outlet gate annually (SE)
5 Monitor piezometers 1n accordance with DIP (RFOC)
6 Mow dam so that adequate mnspection can be performed (RFOC)

3852 Other Recommended Actions
1 Remove debrs 1n spillway to prevent obstruction of spillway flows (USACE)

2 Control vegetation on upstream slope to allow for proper inspection and prevent excessive root growth from
causing flow paths through embankment (USACE)

3 Place additional grass seed to provide thacker grass cover where needed (RFOC)

4  Fill rodent holes to prevent possibality of direct flow through holes and excessive removal of soil from the dam
embankment (USACE)

5 Seal between outlet conduit and concrete nlet structure and shp-line outlet conduit with plastic liner to
prevent potential stability problems and/or uncontrolled release (USACE)
3 86 Actions Currently Funded in 1996

Actions funded for this dam 1n 1996 mclude piezometer elevation monitoring as appropriate, and spring and fall
inspections which will include monitoring of all other pertinent itemns The outlet valve will continue to be
operated daily

1995 Year End Dam Inspection and Monitoring Report e 16




39 DamB-4

391 Dam Condition
The overall condition of this dam 1s questionable

39 2 Field Observations

6/13/95 Inspection

The seepage from the dam at the downstream toe could not be assessed due to excessive vegetative growth in the
area Additionally, there 1s increasing erosion around the concrete box structure and weir at the inlet to the
concrete spillway

Other items of lesser concern were noted during inspections There 1s moderate rutting in the dam crest Asin
previous 1nspections, some concrete deterioration 1s occurring 1n the concrete spillway chute and there 1s grass
growing out of cracks 1n the chute There 1s hikely leakage from the joints 1n the chute Small trees were found
growing 1n the downstream slope Ruprap 1s sparse at the shlling basin and an undercutiing potential 1s present,
but the basin held up well during high spillway flows in May

10/21/95 on

All previous findings were still found to be current, with the exception of the seepage area at the toe which had a
sand/rock blanket placed on 1t at the time of this inspection Riprap was also placed 1n the stilling basin  The
seepage water at the outfall into the channel could not be mspected since 1t was under water from the outflow from
B-4, however, 1t 1s assumed that the blanket 1s functioming adequately as seepage/piping control The erosion
around the weir and concrete box had increased New findings included high grass on the downstream slope
which made inspection difficult, a fairly deep but short crack in the downstream slope, minor rodent holes, and
eroston on the left side of the spillway chute

3 93 Actions Performed in 1995

A sand/rock blanket was placed on the seepage/wet area at the downstream toe 1n September 1995 and additional
niprap was placed 1n the stlling basin. Spring and fall inspections were conducted as discussed above and
monitoring activities have been performed as listed below

3 94 Monitoring Activities

Monitoring activities at the dam are currently performed dunng spring and fall dam inspections The pond
elevation 1s not monitored since this 1s a flow through structure, and no mstrumentation 1s present at the dam

3941 Seepage/Wet Areas
The seepage at the toe 1s monitored visually to the extent possible during inspections A sand/rock blanket was
placed over the area as discussed above

395 Recommended Actions

3951 Priority Actions
1 Monutor seep at toe for changes 1n quantity and turbidity (1n accordance with DIP (RFOC)) (USACE, SE)

2 Monitor cracks and concrete detenoration 1n spillway chute (in accordance with DIP (RFOC)) and repatr as
necessary (USACE, SE)

3 Repair undercutting at weir and concrete box structure or remove structures (USACE)
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4 Mow downstream slope so that adequate inspection can be performed (RFOC)

3952 Other Recommended Actions
1 Remove trees from downstream slope (RFOC)
2 Regrade crest to ensure proper drainage (USACE)

3 Control vegetation on upstream slope to allow for proper inspection and prevent excessive root growth from
causing flow paths through embankment (RFOC)

4  Fill rodent holes to prevent possibility of direct flow through holes and excessive removal of soil from the dam
embankment (USACE)

396 Actions Currently Funded in 1996

Actions funded for this dam 1n 1996 include spning and fall inspections which will include momitoring of all other
pertinent items

310 Dam B-S

3101 Dam Condition
The overall condition of this dam 1s questionable

3102 Field Observations

6/1/95 Inspection, Water Elevation 5790 8’, 25 8% on 6/1/95

The condition and integrity of the outlet conduit cannot be determined since the valve 1s located at the downstream
end and the water 1n the pond was not sufficiently low enough to allow inspection from the upstream end The
outlet valves were operated 1n May when the inflow exceeded pumping capabilities The intake structure also
could not be inspected due to the water level in the reservoir Excessive vegetation in the outlet channel prevented
mspection of the downstream end of the outlet for seepage and piping problems

Other 1tems of lesser concern were noted during inspection  As noted 1n previous inspections, the surface of the
crest 1s uneven with ponding areas A new relatively small slough area, approximately eight by sixteen feet, was
found on the downstream edge and 1s being monitored A large rodent hole was found 1n the area of the slough,
and 1t 1s believed that the rodent activity carried soil out of the dam embankment, causing the slough. Transfer
pipes were located on the crest and 1n the spillway channel at the time of this inspection, which were later

removed Revegetation 1s needed on left abutment Fill matenal from the installation of a downstream toe
piezometer 1s eroding 1n to the outlet stilling basin and there is extensive cattail growth 1n the outlet channel wiich
causes some flow obstruction and makes 1nspection for potential prping around the outlet conduit dufficult The
previously identified groundwater seep at the downstream toe nght abutment was flowing The crack in the crest
that has been noted 1n previous inspections was not present, likely due to high moisture 1n the soil at the time of
the mitial inspection Subsequent 1nspections have found fairly extensive desiccation cracking throughout the crest
of the dam

11/21/95 Inspection, Water Elevation 5796 1’ 48 2% on 11/22/95

All previous findings were still found to be current New findings included cracking up to one and a half feet deep
around the previously noted slough area, as well as extensive rodent activity in the area The high grass made
mspection of the downstream slope very difficult Additionally, an item noted after the spring inspections 1s a lack
of so1l support under the inclinometer and piezometer well concrete pads, believed due to expansion and shrinkage
of soils from the heavy spring precipitation  Although likely not detrimental to the piezometer wells, the possible
affect to inchinometer readings 1s discussed below
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3103 Actions Performed m 1995

No corrective actions have been performed at this dam 1n 1995 The outlet valves were operated n the spring of
1995 and found to be operable Spring and fall inspections were conducted as discussed above and monitoring
activities have been performed as listed below

3 10 4 Monitoring Activitties

31041 Pond Elevation

Water elevations at B-5 are monitored daily, and more frequently if heavy inflow 1s occurring Pond B-5 ranged
between elevation 5785 1° (10 5%) and 5798 8’ (63 6%) 1n 1995, and was at an average elevation of 5792 4°

(31 7%) B-5 was generally been above 20% and less than 60% fluctuating on an approximate six week filling and
discharge cycle It was above 50% capacity for a combined time period of about two months, reaching 1ts high on
5/17/95 Historical pond elevation graphs indicate that this 1s not the highest peak elevation the pond has been at,
and that the pond has been 1n this elevation range several tumes during the past four years

31042 Piezometers

There are seven piezometers located in the dam, five 1n the crest and two at the downstream toe The prezometers
are routinely read weekly and are read more frequently when ERP “action level” elevations are exceeded

Crest piezometers WH-1, WH-2, WH-3, and toe piezometer WH-4 were 1nstalled 1n 1984 The screeming details
are not known Piezometers B5-94-05, B5-94-06, and B5-94-11, two crest and one toe, respectively, were 1nstalled
1n 1994 B5-94-05 1s 1solated 1n bedrock and the other two piezometers are screened throughout their length 1n the
embankment Al piezometers, with the exception of WH-3 and B5-94-06, exceeded previous highs this spring,
and many exceeded “action level” elevations as discussed below

WH-1, WH-2, and WH-3 have generally correlated well with the fluctuating pond elevations A high ground water
table 1n the area 1s indicated by seepage on the hillside at the south end of the dam near the right downstream
abutment It 1s behieved that this may always augment the WH-3 level in conjunction with the pond elevation, and
1s also behieved to influence some of the other piezometers as noted WH-3 performed as 1t historically has and did
not exceed any “action level” elevations WH-2 displayed some unusual responses 1n May that are believed to be
due to ground water influence since they occurred after relatively heavy precipitation was experienced WH-2
exceeded the lower “action level ’ elevation three-tumes this spring, remaiming over this elevation for a combined
total of about three weeks WH-2 also exceeded the upper “action level” elevation once for two days WH-1
performed as 1t has historically, and did not exceed any “action level” elevations WH-1 1s on the north side of the
dam and would generally not be expected to show any influence from ground water

B5-94-05 mndicated a correlation with the fluctuating pond elevations and showed an upward trend 1n elevations
this spring which may be due to the groundwater influence B5-94-05 exceeded the established lower “action
level” elevation many times 1n 1995 B5-94-06 showed no discermble correlation with pond elevation, however,
the permeability testing performed on this piezometer when nstalled 1ndicates the permeability at the well 1s
relatively low B5-94-06 did not exceed any “action level” elevations The downward trend of the piezometer
stnce installation may be due to the dissipation of water from the well after 1t was filled with water for the

permeability testing

WH-4 showed no readily discernible correlation with fluctuating pond elevations and appears to be operating on a
cycle that peaks m April and 1s lowest around September every year The piezometer showed some unusual
responses this spring, and exceeded the lower “action level” elevation once for a day in spring 1995 The apparent
yearly cycle of the piezometer, as well as the unusual responses and higher than normal elevations, are believed to
be due to the groundwater influence 1n the area B5-94-11 1s fairrly new, but appears to be following much the
same cycle and responses as WH-4 at this ttme B5-94-11 was over the lower “action level” elevation twice this
year for a combined total of about a three weeks
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Regardless of whether the pond elevation 1s the sole source of water 1n the dam embankment, or ground water 1in
the area 1s contributing as well, the degree of saturation of the dam embankment 1s the primary concern Pond
elevation 1s a pnimary mfluence on the degree of saturation and, subsequently, the piezometers During May, WH-
2 and the toe ptezometers indicated a relatively hughly saturated dam embankment The downstream slope of the
dam embankment (maximum section) at WH-2, upon exceeding “action level” elevations, has factors of safety for
downstream slope failure that are lower than recognized standards Although groundwater appears to have
influenced the degree of saturation to some extent, elevated pond levels during April and May contributed to
saturated condition within the embankment

Monitoring of all piezometers will continue so that further data can be collected for analyses Additional field
testing on the crest piezometers, as well as plotting phreatic surfaces on dam cross sections, may provide further
msight 1nto the sigmificance of some of the readings

31043 Inclinometers and Movement Monuments

Results from these momtoring activities are currently inconclusive because dufferent monitoring methods did not
produce results which correlated to demonstrate movement, or no movement, of the dam embankment Monitoring
was performed approximately monthly for a year after installation of both inclinometers and movement
monuments 1n 1994 1n order to obtain a statistical baseline and 1dentify any problems 1n momtoring techniques
Monitoring 1s now being performed quarterly unless further conditions develop that indicate more frequent
monitoring 1S Necessary

Inclinometer readings (Appendix E) since 9/94 indicate possible horizontal movement of the dam embankment 1n
the area of the installation of approximately seven tenths of an inch at I1 and shghtly less than five tenths of an
inch at 12 at ground surface in the downstream direction At depths of ten feet or greater, I1 shows one tenth of an
inch or less of movement and 12 shows little discermible movement The graph for I1 indicates a trend 1n
movement 1n the downstream direction 1n the upper ten feet, and the graph for 12 indicated a trend 1n movement 1n
the downstream direction through May 1n the upper ten feet, after which the upper seven feet showed movement
back 1n the upstream direction, and then again in the downstream direction

The horizontal movement monument measurements 1n the honzontal direction (graphs located mn Appendix D) are
difficult to interpret since they seem to vary relatively widely, however, they do not indicate significant movement
or overall trend 1n movement Apparent movement indicated on the horizontal movement graph 1s believed to be
attributable to the accuracy of the survey techmque rather than movement of the dam embankment itself

Movement monument measurements 1n the vertical direction indicated a relatively large apparent movement
upward duning July 1994 and back down 1n August

Although 1t 1s not possible to say conclusively at this time that the apparent movement indicated by the
inchinometer 1s not movement of the dam embankment, 1t 1s believed that the inclinometer casing 1s moving
independently of the embankment A steel casing 1s grouted around the top of the inclinometer casing, around
which a concrete pad 1s anchored approximately three feet below the top of the casing The concrete pad 1s sloping
1n the downstream direction at the downstream edge of the crest, and 1t 1s believed that the weight of the concrete
1s pulhing the casing 1n a downstream direction Additionally, field inspections in late summer found that the pad
Iifted about half an inch from the ground surface and that the top of the casing can be moved an inch or more 1n
any direction by pushing on 1t It 1s believed that the wet weather this spring probably caused some swelling of the
soil, and that the subsequent drying of the soil this summer caused shrinkage of the so1l under the concrete pad It
1s believed that the movement indicated by the inclinometer 1s due to these factors, rather than movement of the
dam embankment itself It 1s possible that the upper portion of the dam expenienced some small movement due to
the excessively wet conditions experienced this spring, which somewhat stabilized upon drying out, however,
actual movement of the dam embankment of the amount indicated by the inchinometer 1n the upper ten feet would
be expected to be indicated 1n the honzontal movement measurements for the movement monuments as well,
which have not indicated any apparent real movement Any apparent movement indicated at greater depths 1s still
relatively small at this tme The weight of the unsupported concrete pad may cause additional deflection of the
inchnometer casing, as well as the other factors discussed Dam monitoring personnel are currently pursuing
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possible solutions to the problems with the mclinometer casings since actual dam movement may be difficult to
dufferentiate from movement of the inclinometer casing caused by the external factors

It 1s unlikely that the entire dam embankment would heave over five hundredths of a foot and then settle downward
again as indicated by the vertical movement measurements for the movement monuments Survey notes for
monument surveys were re-checked for possible errors and found to be accurate Because of this, monitoring
personnel behieved the off dam monument used as a benchmark for the survey was susceptible to movement and
abandoned the use of 1t after the fourth reading It 1s believed that the benchmark, a 2 1/2 inch diameter aluminum
cap on an aluminum pipe 30 inches long encased 1n concrete, was at a lower elevation during the July reading,
possibly due to wet spring conditions causing expansion of the soil around the benchmark followed by drying
shrinking of the so1l that caused lowering of the benchmark Surveys after August 1994 were based off of a new
off-dam benchmark that 1s the same as the on-dam monuments that mimimize the effects of soil conditions
(stainless steel rod driven to refusal, approximately twenty feet below ground surface, with greased fin to allow the
1mmediate ground surface around rod to move without the monument moving)

Basehines will be established for both horizontal and vertical measurements from an average obtained from the year
of monitoring, from which all future measurements will be based Tolerances will also be established based on the
data, and any measurements outside of the tolerance will be re-surveyed

31044 Displacement

The slough on the downstream slope found 1n April was momtored for changes weekly through May, and will now
be monitored as part of spring and fall inspections unless conditions warrant additional monitoring No additional
movement was found 1n the area until May, at which time 1t was noted that the stakes 1n the area had moved
downward (sunk) about an 1nch No addrtional movement has been noted since then This would support the
theory that the rodent activity 1n the area, as indicated by the large rodent hole and extensive smaller rodent holes
in the area, may have carried soil out of the dam embankment A copy of the monitoring checklist 1s contained 1n
Appendix C

3105 Recommended Actions

31051 Pnority Actions

1 Momtor pond elevation and piezometers 1n accordance with DIP and perform actions 1n accordance with the
ERP, revise ERP as necessary (USACE, SE)

2 Monittor movement monuments and inchinometers for movement in accordance with DIP and revise ERP to
mnclude actions related to this momtonnng (RFOC)

Monitor slough 1n accordance with DIP  (RFOC)

Operate gate annually (USACE, SE)

Inspect outlet conduit to ensure integnty mntact (RFOC)

Install gate on upstream end of outlet conduit to prevent pressurized conduit (USACE, SE)

N N W e W

Reparr slough, fill rodent holes and control rodent activity to prevent possibihty of direct flow through holes
and additional removal of so1l from the dam embankment (USACE)

8 Remove excessive vegetation 1n outlet channel to allow proper inspection and prevent obstruction of flows
(FERC)

31052 Other Recommended Actions

1 Regrade crest to ensure proper drainage (RFOC)

2 Remove fill matenal from toe of dam and clean outlet basin (RFOC)
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3 Control vegetation on upstream slope to allow for proper mnspection and prevent excessive root growth from
causing flow paths through the embankment (FERC)

4  Place additional grass seed to provide thicker grass cover as necessary (SE)

3106 Actions Currently Funded in 1996

Actions funded for this dam 1n. 1996 include spring and fall mnspections, and momtoring as appropriate The pipe
on the dam crest was removed 1n February 1996

311 DamC-1

3111 Dam Condition
The overall condition of thas dam 1s poor

3 11 2 Field Observations

5/30/95 Inspection

Spillway flow during May caused extensive erosion at the end of the concrete spillway slab (see photograph in
Appendix A) A hole three to four feet deep and approximately twenty feet square was eroded at the end of the
slab, and lesser erosion was caused further downstream and upstream of the slab The spillway flow washed most
niprap protection upstream and downstream of the slab out of the spillway channel

The lower part of the dam slope was wet and standing water was found at the downstream toe The standing water
was clear, mdicating no loss of fines from the dam Additionally, tire ruts on the crest were about four inches deep
and full of water This condition will lead to further saturation of the dam embankment During more recent
mspections, extensive desiccation cracking was found 1n the tire ruts, up to one foot in depth This condition
increases embankment saturation problems by allowing water to fill up the cracks The combination of the
standing water at the toe, tire ruts, and cracks, 1s considered a potentially serious threat to the integnty of the dam

Other 1tems of lesser concern were noted during inspections Desiccation cracks and minor tire ruts were found on
the downstream slope Mimnor cracking and concrete deterioration were noted 1n the concrete spillway slab Small
trees were found 1n the entrance to the spillway Some minor concrete deterioration was noted around the yoint
between the pipe and the concrete headwall of the entrance to the outlet structure The main shide gate to the outlet
conduit 1s operational and exercised yearly, however a small butterfly valve located on this gate 1s inoperable 1n the
open position Minor bulging and rusting was found 1n the bottom of the outlet conduit, as noted m previous
mspections As noted 1n previous mspections, a joint at the downstream end of the outlet conduit between the
corrugated metal pipe sections has separated slightly and may be allowing water direct access to the dam
embankment at that point for potential erosion. Some erosion was found 1n the outlet channel, as has been
previously noted Runoff during the spring formed a small erosion gully near the right abutment

10/31/95 Inspection

All previous findings were still found to be current New findings included a slough 1n the downstream slope near
the left abutment which 1s about ten feet long, soft spots and minor cracking and erosion niis in the downstream
slope, and a relatively long crack about ten inches 1n depth 1n the left abutment Momtorning of the slough and the
seepage/wet area at the downstream toe 1s discussed further below, however, the seepage showed signs of carrying
sediment during this inspection These new findings add greatly to the concern about the integrity of the dam

3 113 Actions Performed in 1995

No corrective actions have been performed at this dam 1n 1995 Spring and fall inspections were conducted as
discussed above and monitoring activities have been performed as listed below
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3 11 4 Monitoring Activities

Momnitoring activities at the dam are currently performed during spring and fall dam inspections  Water elevations
at C-1 are not monitored since 1t operates as a flow-through structure, however, the pond did reach an elevation
within about a foot of the dam crest on May 17 with flow through the spillway

31141 Seepage/Wet Areas

Adequate monitoring of the seepage/wet area at the downstream toe cannot be performed unless, at a minimum,
vegetation 1s cut short 1n the area The area at the toe 1s monitored visually to the extent possible during
mspections The upstream ends of the wet area were staked during the October inspection so that an increase or
decrease up the slope of the dam can be 1dentified Inspection and monitoring of seepage quality overall 1s difficult
due to the excessive vegetation, however, inspection of an accessible area indicated about one to two inches of
water at the toe with visible movement of the water and sediment Thus 1s a potentially serious condition, although
1t 1s not known if the sediment 1s from the dam at this tme A monitoring field sheet was started for the wet area
and 1s located 1n Appendix C of this report  The slough found during the October mnspection was staked so that
changes can be measured, and a momtoring field sheet was started and 1s located in Appendix C of this report

3115 Recommended Actions

31151 High Prionty Actions
1  Repair spillway erosion (RFOC)

2 Remove willows and cattails at toe, place sand/rock blanket to allow adequate momtoring of seepage quantity
and turbidity and direct water away from toe (USACE, SE)

3 Regrade crest and night abutment to remove rutting and ensure proper drainage (USACE, SE)
4  Repair cracks in dam embankment as necessary (USACE, SE)

31152 Prnonty Actions
1 Monztor seep at toe (in accordance with DIP (RFOC)) (USACE)

31153 Other Recommended Actions
1  Reparr butterfly valve and lubricate and operate outlet gate annually (SE)

2 Repair separation between outlet pipes or slip-line outlet conduit with plastic hiner to prevent potential stability
problems and/or eroston (USACE)

3 Remove trees and excessive vegetation 1n spillway to prevent obstruction of spillway flows (USACE)

4  Control vegetation on upstream slope to allow for proper imspection and prevent excessive root growth from
causing flow paths through embankment (USACE)

3116 Actions Currently Funded in 1996
Actions funded for this dam 1n 1996 include spring and fall inspections, and monitoring as appropriate

312 Dam C-2

3121 Dam Condition
The overall condition of this dam 1s questionable
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3 12 2 Field Observations

5/30/95 Inspection, Water Elevation 5760 8’, 54% on 5/30/95

The condition and mtegrity of the outlet conduit cannot be determined because the valve 1s located at the
downstream end and the water 1n the pond was not sufficiently low enough to allow inspection from the upstream
end It 1s unknown if the outlet works are operable, or would be able to be used 1n an emergency, since they have
not been operated 1n at least 4 years and most likely not since 1989 The intake structure also could not be
inspected due to the water level 1n the reservoir  Excesstve vegetation 1n the outlet channel prevented ispection of
the downstream end of the outlet for seepage and piping problems

A longitudinal crack was found on the crest along the upstream slope running imtermittently throughout the length
of the crest The crack was 1/8” to 1/2” wide and approximately one foot to eighteen inches deep It 1s unknown at
this time the exact cause of the crack The crack may be due to separation of the nprap and bedding layer on the
upstream slope from the soil embankment, or possibly due to the start of a shallow surface slough caused by wet
condittions during the spring The crest was closed off to unnecessary traffic following this mnspection and the
crack 1s being momtored as described below Major tire rutting up to three inches in depth was found 1n the crest
at the time of 1nspection, but has since been repaired

Other 1tems of lesser concern were noted duning inspection  Transfer pipes where present on the crest which were
later removed As previously noted, treatment units are located 1n the spillway and roads located 1n the spillway
expose bare soil that would likely erode extensively during spillway flows

11/20/95 Inspection, Water Elevation 5756°, 21 3% on 11/22/95

All previous findings were st1ll found to be current Momtoning of the crack 1s discussed below, however, 1n
general 1t has improved since the previous inspection and does not appear to indicate a dam stability concern at
thus ime The deep tire ruts had been filled at the time of this inspection, however additional crest grading 1s still
needed New findings included an item found after the spring inspections, which 1s a lack of so1l support under the
inchinometer and piezometer well concrete pads, believed due to expansion and shrinkage of soils from the heavy
spring precipitation. Although likely not detrimental to the piezometer wells, the possible affect to inclinometer
readings 1s discussed below

3123 Actions Performed in 1995

The deep rutting 1n the crest was repaired 1n the summer of 1995 Sprning and fall inspections were conducted as
discussed above and monttoring activities have been performed as listed below

3 12 4 Monitoring Activities

31241 Pond Elevation

Water elevations at C-2 are momtored three times per week, and more frequently 1f heavy inflow 1s occurring

Pond C-2 ranged between elevation 5755 5’ (18 9%) and 5763 5’ (79 1%) m 1995, and was at an average elevation
of 5757 5’ (29 9%) C-2 was 50% capacity for a combined tzme peniod of about one month Historical pond
elevation graphs indicate that ths 1s the highest peak elevation the pond has been at 1n recorded history

31242 Piezometers

There are seven piezometers located in the dam, three 1n the crest and four at the downstream toe The
piezometers are routinely read weekly and are read more frequently when ERP “action level” elevations are
exceeded DH-C1 and DH-C2 (crest and toe respectively) were installed 1n 1991 with their screened sections

1solated 1 bedrock

DH-C1 has lustorically correlated fairly well with the fluctuating pond elevations with a response time of about two
weeks The prezometer did not exceed any “action level” elevations this spring  The “spike” on the graph in
August 1s ikely due to an erroneous reading rather than an actual water elevation change DH-C2 shows no
readily discermible correlation with fluctuating pond elevations and appears to be operating on a cycle that peaks
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around January and bottoms out around August every year Piezometer readings this year indicate 1t will follow 1ts
previous cycle and showed no apparent anomalous conditions during hugh pond levels The cycle may possibly be
due to a groundwater cycle 1n the area, but 1s not likely due to any changes 1n the dam

Piezometer wells C2-94-02 and C2-94-03 (crest) and C2-94-11, C2-94-12A, and C2-94-13A (toe) were 1nstalled 1n
1994 and are screened through the entire dam embankment C2-94-11 and C2-94-13A are the only newly installed
piezometers at Dam C-2 that show any apparent correlation with pond elevations However, there 1s currently
msufficient data to establish any real correlation with these two piezometers at this ime because peaks by these
piezometers during May may be partially attributed to groundwater influences The “spike” in the graph for C2-
94-11 1n September 1s likely due to an erroneous reading rather than an actual water elevation change

Piezometers C2-94-11 and C2-94-13A exceeded “action level” elevations on May 18 and 17 respectively and
remained above their limats for shightly over a month, reaching peaks of 1 85 feet and 1 07 feet over their limits on
May 30 and May 17, respectively The downward trend of the new prezometers since installation may be due to
the dissipation of water from the well after 1t was filled with water for permeability testing

Monztoring of all priezometers will continue so that further data can be collected for analyses Additional field
testing on the crest piezometers, as well as plotting phreatic surfaces on dam cross sections, may provide further
msight into the significance of some of the readings

31243 Inchnometers and Movement Monuments

Results from these monttoring activities are currently inconclusive because different monitoring methods did not
produce results which correlated to demonstrate movement, or no movement, of the dam embankment Monitoring
was performed approximately monthly for a year after installation 1mn 1994 of both mnclinometers and crest
monuments 1n order to obtain a statistical basehne and 1dentify any problems 1n momitoring techmques

Momitoring 1s now being performed quarterly unless further conditions develop that indicate more frequent
monitoring 1s necessary

Inchinometer readings (Appendix E) since 9/94 indicate possible horizontal movement of the dam embankment 1
the area of the installation of approximately three tenths of an inch 1n the downstream direction 1n the upper ten
feet of the inchinometer At depths of ten feet or greater the inclinometers show little discermible movement The
readings indicate a trend 1n movement 1n the downstream direction through May 1n the upper ten feet, after which
the upper seven feet showed movement back 1n the upstream direction

The honizontal movement monument measurements in the horizontal direction (graphs located 1n Appendix D) are
dafficult to interpret since they seem to vary relatively widely, however, they do not indicate sigmficant movement
or overall trend 1n movement Apparent movement mdicated on the horizontal movement graph 1s believed to be
attributable to the accuracy of the survey techmique rather than movement of the dam embankment itself In
several cases the readings indicate a relatively large apparent movement that 1s obviously erroneous It 1s apparent
that the survey techmique used for these measurements 1s susceptible to errors, however, future surveys will be
verified 1n the field to eliminate these, and re-surveyed where necessary

Movement monument measurements 1n the vertical direction indicated a relatively large apparent movement
upward during July 1994 and back down in August

Although 1t 1s not possible to say conclusively at this time that the apparent movement indicated by the
inclinometer 1s not movement of the dam embankment, 1t 1s believed that the inclinometer casing 1s moving
independently of the embankment A steel casing 1s grouted around the top of the inchinometer casing , around
which a concrete pad 1s anchored approximately three feet below the top of the casing The concrete pad 1s sloping
in the downstream direction at the downstream edge of the crest, and 1t 1s believed that the weight of the concrete
1s pulling the casing m a downstream direction Recent field inspections of the Dam A-4 and B-5 mnclhinometers
found that the pads for those inclinometers lifted shightly above the ground surface, and that the tops of those
casings could be moved an 1nch or more m any direction by pushing on 1t  Although the C-2 inclinometers do not
exhibit such extreme conditions, 1t 1s likely that similar condition exast to some extent for the C-2 inclinometers as
well It 1s believed that the wet weather this spring probably caused some swelling of the so1l, and that the
subsequent drying of the soil this summer caused shninkage of the soil under the concrete pad It 1s behieved that
the movement 1ndicated by the inclinometer 1s due to these factors, rather than movement of the dam embankment
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itself It 1s possible that the upper portion of the dam expertenced some small movement due to the excessively wet
conditions experienced this spring, which somewhat stabilized upon drying out, however, actual movement of the
dam embankment of the amount indicated by the inclinometer 1n the upper ten feet would be expected to be
indicated in the horizontal movement measurements for the movement monuments as well, which have not
imdicated any apparent real movement The weight of the concrete pad, if 1t 1s not well supported, may cause
additional deflection of the inclinometer casing, as well as the other factors discussed Dam momitoring personnel
are currently pursmng possible solutions to the problems with the inclinometer casings since actual dam movement
may be difficult to differentiate from movement of the inchinometer casing caused by external factors

It 1s unlikely that the entire dam embankment would experience a settlement of over a tenth of a foot and then
begin to rebound upward, as indicated by the vertical movement measurements for the movement monuments, or
that this amount of vertical movement indicating a slope failure would not be accompanied by noticeable
movement 1n the honizontal direction measurements for the movement monuments Survey notes for monument
surveys were re-checked for possible errors and found to be accurate Because of simlar relatively large apparent
vertical movement at Dams B-5 and A-4, momtoring personnel believe the off dam monument used as a
benchmark for the survey 1s susceptible to movement and abandoned 1ts use 1n September 1995 It 1s believed that
the benchmark, a 2 1/2 inch diameter aluminum cap on a aluminum pipe 30 inches long encased 1n concrete, was
at a higher elevation during the surveys in May, June, and July 1994 due to the wet spring conditions that caused
expansion of the so1l around the benchmark All surveys are now based off of a new off~dam benchmark that 1s the
same as the on-dam monuments that mimimize effects of soil conditions (stainless steel rod driven to refusal,
approximately twenty feet below ground surface, with greased fin to allow the immediate ground surface around
rod to move without the monument moving)

Baselines will be established for both horizontal and vertical measurements from an average obtained from the year
of monitoring, from which all future measurements will be based Tolerances will also be established based on the
data, and any measurements outside of the tolerance will be re-surveyed

31244 Displacement

The crack on the upstream edge of the crest found 1n May was monitored for changes weekly through May, and
will now be momitored as part of spring and fall inspections since no significant movement has occurred, unless
conditions warrant additional monitoring The width of the crack has decreased so that 1t 1s currently barely
discernible 1n most locations and some cracks are now present outside the areas mmtially staked No vertical
movement has occurred A copy of the monitoring checklist 1s contained 1n Appendix C

3125 Recommended Actions

31251 Pnonty Actions
1 Momtor crack i accordance with DIP (RFOC)

2 Momntor pond elevation and prezometers 1 accordance with DIP and perform actions 1n accordance with the
ERP, revise ERP as necessary (USACE, SE)

3 Monitor movement monuments and inclinometers for movement 1n accordance with DIP and revise ERP to
include actions related to this monitoring (RFOC, WC)

Operate gate annually (USACE, SE)
Inspect outlet conduit to ensure integnty intact (RFOC)
Install gate on upstream end of outlet conduit to prevent pressurized conduit (USACE, SE)

NN A

Remove excessive vegetation 1n outlet channel to allow proper inspection and prevent obstruction of flows
(FERC)
8 Repair crack (RFOC)
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31252 Other Recommended Actions
1 Regrade entire crest to ensure proper dramnage (RFOC)

2 Control vegetation on upstream slope to allow for proper inspection and prevent excessive root growth from
causing flow paths through the embankment (FERC)

3 Place additional grass seed to provide thicker grass cover as necessary (SE)

3126 Actions Currently Funded in 1996

Actions funded for this dam 1n 1996 include spring and fall inspections, and momitoring as appropriate  The pipe
on the dam crest was removed 1 February 1996

313 Landfill Dam

3131 Dam Condition
The overall condrtion of this dam 1s questionable

3 13 2 Field Observations
6/5/95 Inspection, Water Elevation 5914°, 40 1% on 6/5/95

Wet areas were found at the toe and abutments with standing water 1n some locations The lower areas are
believed to have been caused by a combination of seepage from the dam along with ground water, and the upper
areas caused by runoff The areas were monrtored 1mtially, as discussed further below under Section 3 12 4 3, but
are no longer present or monitored Also see the discussions on pond elevations and piezometer monitoring for
additional mnformation

The condition and mtegrity of the outlet conduit cannot be determined A valve and blank flange are located at the
downstream end and a valve 1s located at the upstream end It 1s believed there 1s also a blank flange located on
the upstream end The water level was too high to allow inspection for this or of the intake structure The valve
on the upstream end of the outlet 1s probably noperable due to a bent valve stem. Sigmificant tire ruts were found
on the crest up to 2” deep with standing water The ruts have since been repaired but the crest needs further
grading to ensure proper drainage

Other items of lesser concern were noted during inspection A munor erosion area was noted at the entrance to the
concrete spillway along the South bank, as well as sloughing on both banks of the spillway channel downstream of
the box culvert, as previously noted There 1s no riprap cover on the lower portion of the upstream slope and a
small scarp was found below the riprap line  Minor rodent holes were found 1n the downstream slope

12/7/95 Inspection, Water Elevation 5913 7°, 38 3% on 12/7/95

All previous findings were still found to be current High grass on the downstream slope made inspection difficult
The deep tire ruts had been filled at the trme of this mspection, however additional crest grading 1s still needed

New findings included a scarp forming along the length of the upstream slope of the Sanitary Landfill Dam The
scarp 1s approxumately two feet 1n depth with benching of the eroded matenal occurring below the water level
Additionally, smaller scarping and benching action was observed at various levels above the current level and
below the level of the riprap covening the upper portion of the slope Examination of previous photographs for the
dam indicate the upstream slope was covered relatively uniformly with cobbles, which were overlain with riprap on
the upper portion of the slope 1n 1991 The cobbles are no longer visible on the lower portion of the slope below
the level of the riprap It 1s beheved that nprap placement operations may have loosened the outer shell matenal of
the dam, a gravelly sand, which then shid down the slope, covering the cobble layer 1n a loose, uncompacted layer
Ensuing wave action when the water level was below the riprap level has caused further shding and benching of
the loose maternial Whale 1t 1s not believed that the current scarping action 1s an imminent threat to the dam’s
overall stability, but rather a surficial movement of the embankment shell material, 1t 1s likely that the loosened
shell material will continue to shde, particularly when the water levels are below the niprap covering The
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possibility of massive shdes of shell material and riprap exsts 1f shell matenal 1s eroded severely enough directly
below the niprap level Additionally, drawdown of the reservorr in the spring after the spring runoff has filled the
reservoir may cause further shding of the matenal, and drawdown rates may need to be adjusted to minimze the
effects of the drawdown The water 1n the reservoir has subsequently been lowered one and one-half feet 1n
elevation to prevent further erosion of the large scarp area However, a scarp 1s likely to occur at the current
reservoir elevation Whle filling of the reservoir to above the elevation of riprap protectton would hikely afford
better protection aganst further scarping action, maintaining adequate reservorr capacity for spring runoff 1s also
important, hence the decision was made to lower rather than increase the reservoir elevation

3 133 Actions Performed in 1995

The deep tire ruts 1n the crest were repaired in the summer of 1995 Spring and fall inspections were conducted as
discussed above and monitoning activities have been performed as listed below

3 13 4 Monitoring Actwities

31341 Pond Elevation

Water elevations at the Landfill Pond are monitored weekly, and more frequently 1f heavy inflow 1s occurnng The
Landfill Pond ranged between elevation 5910 5’ (22 3%) and 5919 5’ (85 7%) 1n 1995, and was at an average
elevation of 5915 1’ (47 3%) The pond was above 50% capacity for a combined time period of about four

months Historical pond elevation graphs indicate that the pond has been at hagher capacities than this (90% 1n
1993) for an extended period of time

31342 Piezometers

There are two piezometers located in the dam, one 1n the crest and one at the downstream toe, which are read
weekly (see piezometer graphs in Appendix D), were installed 1n 1992, and are screened through the entire
embankment Crest piezometer 47292 has shown a relatively small amount of change with the pond elevation, but
does show some correlation The piezometer did not exceed the previous historical high seen 1n 1993 Toe
piezometer 47492 also showed some degree of correlation with the pond elevation, although 1t rose shghtly during
both springs prior to 1995 Ths spring, the piezometer rose to an elevation over three feet higher than previous
highs, although the pond elevation did not exceed previous highs, nor was the pond held for a relatively extended
peniod of time at a hugh level Due to the wet spring and to indications of previous high elevations 1n the
piezometer during the spring, 1t 1s behieved that groundwater 1n the area was the primary cause for the relatively
high piezometer elevation this spring This does not infer that the elevated level 1n this piezometer is not a cause
for concern since saturated areas were found at the toe of the dam, as discussed below

31343 Seepage/Wet Areas

The wet areas at both abutments found in May were monitored at least three times per week for about 2 month

See Appendix C for checklists During this time the area and degree of wetness changed greatly depending on the
amount of precipitation received All standing water 1n the area was found to be clear Field mnvestigations
revealed that 1n the higher areas only the surface so1l was saturated, and therefore was not likely caused by secpage
from the pond through the dam abutments The saturated lower portions were believed to be mainly due to higher
than normal ground water 1n the area from the wet spring, with some influence from the pond elevation The pond
has historically been at the elevations 1t was this spring, with wet areas found only one other time 1n the past
during another relatively wet spring (1992) A high water elevation 1n the area this spring was indicated by the
high water elevation of the toe piezometer Monitoring of the areas with the checklists was discontinued at the end
of May, however, visual inspections were still performed duning piezometer monitoring  All areas are currently

dry

1995 Year End Dam Inspection and Monitoring Report o 28




3135 Recommended Actions

31351 Pnionty Actions
1 Momtor piezometers and pond elevation in accordance with DIP (USACE)
2 Visually monitor scarp on upstream slope (RFOC)

31352 Other Recommended Actions

1 Make outlet works operational and operate annually (USACE, SE)

2 Regrade crest to ensure proper drainage and place soil over box culvert (USACE, SE)

3 Rewvise ERP for dams to include priezometer specific action levels and actions for the Landfill Dam. (RFOC)

4  Repair sloughs 1 spillway (FERC)

5 Fill rodent holes to prevent possibility of direct flow through holes and excessive removal of soil from the dam
embankment (RFOC)

3136 Actions Currently Funded in 1996

Actions funded for this dam 1n 1996 include spring and fall inspections, and momtoring as approprnate
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b_Cracks, Ruts_or Puddles? Y&l i NIy ¢ LAY, Briat efy Abko L3°d

c__Erosion or Sink Holes? X
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b Slope unstable?
¢ _Depressions or Bulges?
d Cracks with Displacement?
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Inadequate grass cover?

Any erosion or sink holes?
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Slope unstable?
Seepage? S .,
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a_ Spillway detenoration or eroding?
b__Any obstructions?
c _Are slopes sloughing?

5. W EAKE STHUCTURE
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¢ Metal appurtenances probl ? \
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Corro:ion of the condurt? N / g ~ Al
1s the condurt misaligned? AN NI (VWAL Lol ]
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Valves unlocked/unsecured? N
Vaives inoperable? AN
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Leakage? / \\
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c__Seepage?
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a_ Surface detenoration? N\ y4
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¢ Joint Leakage? \
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B2, GPSTREAM SLOPE -, '
a Riprap Missing Sparse Displaced?
b Slope unstable?
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Seepage?
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c Are slopes sloughing?
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b Jont Profleqs?

¢ Maetal agpurtehances problems?

E@ DRI WORS 7. S
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a Any erosion?
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Surface detenoration?
Joint Problems?
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CHECKLIST NUMBER ICD
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mark an "X" wn the NO column if the problem has been noted before mark an X
in the OLD ITEM column If an tem does not apply wnite "NA” in the REMARKS column
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a_Settlement or misaignment? X

b_Cracks Ruts or Puddies? X Yo SUEHT [ JTiniL

¢ Erosion or Sink Holes?

a _Riprap Missing Sparse Displaced? L
b __Slope unstable?

¢ Dep or Bulges? A

d Cracks with Displacement? X
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inadeguate grass cover?

Any erosion or sink holes? X

Are trees growing on slopes?

Cracks?

<

Slope unstable?

Seepage? 1
Rodent Holes?

o (= |o jajo joie
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a Spiliway deterioration or eroding? X yi-4
b Any obstructions? Viio
c_ Are slopes sloughing? X
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a_ Concrete surface detenoration?

b__Joint Problems? X YE9 Y iV CCHL
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¢__Metal appurtenances problems?
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Is the condurt nusaligned?

Corrosion of the conduit? IS \174-1 i :m |“Ll’[g|4’:Em w PR, el [V 2 A ‘c‘zl&,i(w £ AVD é{/]

s

Any obstructions?

Valves unlocked/unsecured?
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Valves inoperable?
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Leakage? } I
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a  Any erosion?
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c__Seepage?

d__Shdes?
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a3 Surface detenoration?

b Joint Probl ?

c Joint Leakage?
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Undsrcutting the outlet?
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Eroding the embankment?
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b Instrumentation Damage?
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mark an "X n the NO column If the problem has been noted before mark an "X"
in the OLD ITEM column If an item does not apply write "NA" in the REMARKS column
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a Settlement or misalignment?
b Cracks Ruts or Puddles?

¢ Erosion or Sink Holes?
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2 UPSTREAM StOPE
a Riprap Missing Sparse Displaced?
b Slope unstable?

¢ Depressions or Buidges?

d Cracks with Displacement?

e 424 %

% BOVNTTAEAM SLOPE
Adequate grass cover? X
Any erosion or sink holes? kS
Are trees growing on siopes?
Cracks?

Slope unstable? X
Seepage?
Rodent Holes? X 1 Lh 0l MK CEITE OF  [pon,

T SPRLWAY.

a Spillway detenoration or eroding?
b Any obstructions?

c__Are slopes sloughing? b4
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a Concrete surface deterioration? X [ PN .
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b Joint Problems? Y
¢ Matal appurtenances problems? X i

o || jajo jo|e

RUTN_ I/ P18
RIMP d

DX

ol P

6. DUTLEY WDEKS

a _Corrosion of the conduit? hod b D
b Is the condurt misaligned? M Y]
¢ Any obstructions? ~
d Are the associated valves locked? X
e Are the valves operable? X
Rust? X T
Leakage? X _
~ |Operated within last year? "/
7 _ABUTMENT CONTACTS
a_Any erosion? /~ RITS Qul 77\ Siof e [~ 272
b Cracks? —— ~ / ’
c_Seepage? <
d Shdes? X<
e Rodent Holes?
(B STILING GAGH
a_Surface detenioration? A
b Jownt Problems? )(
c Jont Leakage? X
d |Is released water Y
Undercutting the outiet? L
Eroding the embankment? /)
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b Visual inspegfion of\Piezo Well
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mark an X" in the NO

MR 5640

Mark an "X" in the YES column if a new item of concemn s noted otherwise
has been noted befors mark an "X

in the OLD ITEM cofumn {if an rtem does not apply write "NA" in the REMARKS column
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e
AR 2

a_ Settlement or misahgnment?

b Cracks, Ruts or Puddles?

¢ _Erosion or Sink Holes?

MRV VG, WALY T IWGPLLY

a Riprap Migsing Sparse Displaced?

b Slope unstable?

¢ _Depressions or Buiges?

d Cracks with Displacement?

VIL, Wilatwy o (b 510/, CHLE

% O A TR ®

a Inadequate grass cover?

I

b Any erosion or sink holes?

[z Jo )

¢ _Are trees growing on slopes?

d _Cracks?

¢ Slope unstable?

f Seepage?

Tal. LTI o LN o DEEICT

g Rodent Holes?

™ PPPP<H

hd Sk
a Sglﬂwaé deterioration or eroding?

™

b Any obstructions?

¢ _Are slopes sloughing?

6. ARG ST e . o

a__Concrete surface detenoration?

\ Yto

b __Joint Probl ?

YCS

gt

HOM (L g
MW’E %/Aﬂéfcﬁg WINT

¢ Metal appurtenances problems?

Y] WORCS n

Corrosion of the conduit?

VES

(NPT 16 iV AmIelth

Is the condunt musaligned?

Any obstructions?

Yk)

pu/tep -
ﬁﬁﬁ%mz 7% eI

Valves unlocked/unsecured?
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ajajo|o(e

Valves inoperable?

Rust?

Leakage?

‘l;‘ct opersted wthen last yeus?
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Any erosion?

Cracks?

Seepage?

Shdes?

o jafo {oe

Rodent Holes?

INeaidie

o STILEING BASIN 4 A

a_ Surface detenoration?

7]

b__Joint Probl ?

c__Joint Leakage?

d__Is released water

Undercutting the outlet?

)

7 L LE

Eroding the embankment?
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g Fttumentation
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b Instrumentation Damage?
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mark an X" in the NO column If the problem has been noted before mark an X"
in the OLD ITEM column If an item does not apply wnte NA" in the REMARKS column

e TR RN 30 00 XA < BERBRKS
t. CREST \
a_Settlement or musalignment?
b Cracks Ruts or Puddles?
¢ Erosion or Sink Holes?

N

SRR

2 UPSTHEAM StOPE
a Riprap Missing Sparse Displaced?
Slope unstable?

Depressions or Buldges?

Cracks with Displacement?

L

alojo

o,
oY

3. DOWNGTREAM SLOPE Bk
Adequate grass cover? X
Any erosion or sink holes?
Are trees growing on slopes?
Cracks?

Slope unstable?

Seepage?

Rodent Holes?

L1, HIRCE

~lo |ajo (T

K%x%v

<

a _Spillway deterioration or eroding?
b __Any obstructions? il Y TS
¢ __Ars slopes sloughing? M

&, IIAKG S THUCTaE
a Concrete surface deterioration?
b Joint Problems?

c Metal appurtenances problems?

a

A

SAMC

< TAIX
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f6. OUILEY WDGKS F

a_ Corrosion of the conduit?

Is the conduit nusaligned?

Any obstructions?

Are the associated valves locked?

Are the vaives operable? N
Rust?
Leakage?
|Operated wittun last year? | Y

ojajolo

)(54 <X [

ABUTMENT CONTACTS C
Any erosion? X
Cracks?
Seepage?
Shdes?
Rodent Holes?

MLOL Eningd

ek

olajojo]e J<q
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Surface detenoration?
Joint Problems?
Joint Leakage?
is released water
Undercutting the outiet?
Eroding the embankment?
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a_ Instrumentation Calibrated? X Y
b Visual nspection of Piezo Well d T g"‘
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DIRECTIONS Mark an "X n the YES column if a new rtem of concern 1s noted otherwise

mark an "X" in the NO column If the problem has besn noted before mark an "X~
in the OLD ITEM column If an item does not apply wnte "NA™ in the REMARKS column

e " {TERK o T YRS T MO | OLOPEEME | oo <o T REMARKS. T
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a__Settlement or misalignment? |

X
b _Cracks Ruts or Puddies? | X CYBULL gof L4 2ufC. PLAENTS PEOVIT MpNILLT
X Ly

c__Erosion or Sink Holes? /-

/
[Z TR SLOPE 1 ~

a_Riprap Missing Sparse Digplaced? X,
b _Slope unstable? X
¢ Depressions or Bulges? / T
d Cracks with Displaceptant? I

- vy*c-:&:

M% cover? £ T CE88% Dkl all 2 WPl Yo AT
L3
X

b Any erosion or sink holes?
¢ _Are tress growing on slopes?
d Cracks?
a_ Slope unstable?
f Ssepage?
Rodent Holes?

R
a_ Spillway detenoration or eroding?
b Any obistructions?

¢ Are slopes sloughing?

w,(ﬂsg f‘ 223
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a Concrete surface detenoration? Y *

b Joint Problems? P
¢ Meta) appurtenances problems? |

a Conotion of the conduit? N
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c A structions? )(
d ﬁ%}mhckedlunucumd? b4

o _Walteblifioperable?

Rust?

Leakage?
1Nm opersted withn fast yeer?

a Any erosion?
b Cracks?
c_Seepage?

d Shdes?

e _Rodent Holes?

[§, STitinG Badw  ZIl L3N
Surface detenoration?
Joint Probl ?
Joint Leakage?
is released water
Undercutting the outlet?
Eroding the embankment?
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CHECKLIST NUMBER ICD

DIRECTIONS Mark an "X" in the YES column if a new 1item of concern ts noted otherwise
mark an X" in the NO column If the problem has been noted before mark an X"
in the OLD ITEM column If an item does not apply write "NA in the REMARKS column
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a_ Settlement or misalignment?

b Cracks Ruts or Puddles? X X Mopek e ZUIT a6

¢ Eroston or Sink Holes?

x

FZ UPSTHEAM SLOFPE -

a Riprap Missing Sparse Displaced?

Slope unstable?

Depressions or Buldges?

R X [

Cracks with Displacement?

5. DOV RS

Adequate grass cover? X

<

Any erosion of sink holes?

Are trees growing on slopes?

M

Cracks?

Slope unstable?

@ |~jejajo|o]e

Seepage? ol
Rodent Holes? N

4 SPRLWAY

a Spillway deterioration or eroding?

SN Rs L AST iVip

b Any obstructions?

¢ _Are sidpes sloughing?

N
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a Concretg surface deteroration? W\
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\
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a Corrosion of the cdndurt?

b Is the cogduit plisaligned?

¢ Any obstrypfions?

d Are the agfociated valves locked?

e Are theAvalves\pperable?

~ Rust?

/ Lenkage?

{Oparated wittun last year?

7. ABUTMENT CONTACTS By et

a_Any erosion? N~

Cracks?

Seepage?

Shdes?

olajofa

Rodent Hotes?

[ SLILIING BARH L

a_ Surface deterioration? X )

b Jont Problems?

¢ Jont Leakage?
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d s released water
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Undercutting the outlet?

Eroding the embankment?
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b Visual inspe€uion of Piezo Well
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in the OLD ITEM column If an item does not apply write "NA" in the REMARKS column
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b_ Cracks, Ruts_or Puddies? A yho 5 YAl il DL EN CRALLIVE
c_ Erosion or Sink Holes? g i LN
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a__Riprap Missing, Sparse Displaced?
b Slope unstable?

c_Depressions or Bulges?

d Cracks with Displ t?
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5 SN
inadequate grass cover? A WW[Y X
Any erosion or sink holes?
Are trees growing on slopes?
Cracks?

Slope unstable?

Seepage?
Rodent Holes?
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¢ Metal appurtenances pmbLe;M
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d_ Valves unlocked/unsecured?

e __Valves inoperable?
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Rust?
Leakage?
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a_ Any erosion?
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¢ Seepage?
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e Rodent Holes?
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a_ Surface detenoration?
b_ Joint Prob) ?
c_Jomt Leakage?
d _Is released water
Undercutting the outlet?
Eroding the embankment?
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a Instrumentation Uncalibrated?
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a Settlement or misalignment? 1
b Cracks Ruts or Puddies? X \
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2 Riprap Missing Sparse Displaced? A Qﬁ
Slope stability? n
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Any erasion or sink holes?
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Seepage?

Rodent Holes?
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b Any obstructions? X AL
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Corrasion of the conduit? 531
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Are the associated vaives locked? .S s A
P
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Are the valves operable? LS
Rust?

Leakage?

TOperated wittwn tast year? | PA

ABUTMENRT CORTACTS
Any erosion?

Cracks?

Seepage?

Shdes?

Rodent Holes?

<]

slolo|o)w v

qﬁ% *

A TTE T T
Surface deterioration?
Jomnt Problems?
Joint Leakage? N
Is released w~ater T
Undercutting the outlet?
Eroding the embankment?

4ﬁ4

[N -4 5)

2 Equwmmgmuimriwmmm
and assaotiatedl instrumantation.

a Instrumentaton Calibrated?

b Visual inspection of Piezo Well

Peup usep  Ag FLOKT

COMPLETED BY






- s »

o< H Q
. -
%o """—L\Q‘\ & )'-l {{

RN
NAME OF DAM jﬁHL C-]

INSPECTORS

L ——
te)31/as Eﬁgﬂ%]

DATE INSPECTED

Donodps ,J, Frsimmens V. Lucs th?

/4 208[47'5 on

CHECKLIST NUMBER ICD

DIRECTIONS

mark an "X in the NO column

in the OLD ITEM column

Mark an "X" in the YES column «f a new item of concem is noted otherwise
1f the problem has been noted before mark an "X

if an item does not apply wrnite "NA™ in the REMARKS column

N >
¥

Y8

T

FEEM

X,
"-:-x:‘ Sheter V2 P

REMAHKS .

a_Settlement or nusalignment?

b Cracks, Ruts or Puddies?

X

/%

c Erosion or Sink Holes?

qxi#v

[2; UPETREAMSLORE",

a Riwprap Missing, Sparse, Displaced?

b Slope unstable?

¢ Depressions or Bulges?

d Cracks with Displacement?

o 4

Inadequate grass cover?

| lﬁxxx

Any srosion or sink holes?

T
1LIND

Are trees growing on slopes?

73

Cracks?

NG

Slope unstable?

Seepage?

| pe

VillIadd
W

YR 7l

g1k,

Q|0 |0 [T

Rodent Holes?

1X

o LN [
M

Yy

73 ;.@"?4

Spillway deterioration or eroding?

yL5

Any obstructions?

o lolw B

Are slopes sloughing?

£ "

a_ Concrete surface detenoration?

Jie>

b Joint Problems?

P~ I

AINOE (oD m?bwrf 74
A0 DIl Joditdlls

0 Aol

¢_ Metal appur _prob} ?

&Wﬂ&ﬂﬁﬂ%% -

Corrosion of the conduit?

w0kl Tl PO, [5¥ & OWT SCP

Is the conduit misahgned?

"ol
-

Any obstructions?

e

7L s BT 510

Valves unlocked/unsecured?

olalo[o]e

Valves inoperable?

mXxmy

SN

Rust?

7 TS

Leakage?

e

[Not operated wiitwn lest yoer?

b

5 k)

Al

Any erosion?

Cracks?

|4

A
PREN AL,

L, O 4

Seepage?

1779 X

Shdes?

oajo (o]

Rodent Holes?

cbedx

£, STILNG W 5 N
a  Surface detenoration?

Jont Probi ?

ML I LTV

b
¢ Joint Leakage?
d Is released water

Undercutting the outiet?

Eroding the embankment?

bt 244

feoun P LEr Sipl bLA

PIX babe

¥ ByiipmentiMoniteRreometar

N[y

. andankoniated mstumentation

a__Instrumentation Uncalibrated?

b Instrumentation Damage?
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NAME OF DAM () = \ DATE INSPECTED = ’ 20 | ﬁb
INSPECTORS J, F\TLSLMM&S,& ]/ D. Weo D, P '

CHECKLIST NUMBER 1CD T‘LO @) 3 q CFS

DIRECTIONS Mark an X" in the YES column if a2 new item of concern 1s noted otherwiss
mark an "X" in the NO column if the problem has been noted before mark an X~
n the OLD ITEM column if an item does not apply write NA" in the REMARKS column

o e YES | KO [ OLD ITEM [ T o  r  BERARRS  Cow T oe
¥, CREST e
3 Settlement or nusalignment? i,
b Cracks Ruts or Puddles? o
c Erosion or Sink Holes?

2z UPSTREAM SEDRES ™~

a FRiprap Missing Sparse Displaced?
b Slope stability?

c Depressions or Buldges?

d Cracks with Displacement?

FF

3. DOYWNSTREAMSLORE <
a__Adequate grass cover?

b Any erosion or sink holes?

c Are treas growing or slopes?
d Cracks?

e Slope stabiity?

f Seepage?

g Rodent Holas? £

«

Ia

d K

K3 -&'!(_;A LS
a Spillway deteroration or eroding? &
b Any obstructions?

c Are s'opas sloughing?

B, - N TAKE ST O,

a Concrete surface detenoration?
b Joint Problems?

|c Metal appurtenances probiems?

F&‘ “QUILET MS%*W»‘ )
Corrosion of the conduit? X BT m”
is the condurt misahgned? ((A’ [T ) M
Any obstructions? - <
Are the associated vaives locked? A
Are the vaives operable? o ZMRCC T RATLRE VL i STUCE oF ad
Rust? ~
Leakage?
Operated wittun iast year?

alainic

7. ABYTMENT.CONTACTS. - o . ° e

a8 Any erosion? » [T O] —
b Cracks?

¢ Seepage?

d Shdes?

e Rodent Holes?

Lidna

HLEING N M
a Surface detenoratlon? N

b Joint Problems? X fmm 2>TD O
c_ Joint Leakage? N AASSING KW XA P EXIN
d Is released water oy

Undercutting the outlet?
Eroding the embankment?

S Sqﬁinmﬁquawﬁgmmm -
 ___And §ssottatadinstrimastetion. -

a Instrumentatlon Calubnted?

b Visual inspection of Piezo Welil

COMPLETED 8Y
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NAME OF DAM

INSPECTORS

DATE INSPECTED

11/20/45

CHECKLIST NUMBER ICD

DIRECTIONS

mark an " X" in the NO column

in the OLD ITEM column

0D s Filmmens Luliz 20 B LIT50N

Mark an "X" in the YES column if a new item of concern is noted otherwise

If the problem has been noted before mark an "X
If an item does not apply wnte "NA in the REMARKS column

ocxxnrag
MEM-C 7

Y& ] N0 | OLDIEERE |

5. BEMABKS. -

T

a _Settiement or misalignment?

b Cracks, Ruts, or Puddies?

J 4

! MLl

NLW 2 i

¢ __Erosion or Sink Holes?

XY R I TR AT AT

[ZIPSTREAMBLE o ol

Riprap Missing Sparse Displaced?

Slope unstable?

Depressions or Bulges?

ajo jorje

Cracks with Displ. t?

a_inadequate grass cover?

b Any erosion or sink holes?

c_Are trees growing on slopes?

d_Cracks?

_NO

oD iLAD At

Slope unstable?

[
f Sespage?
g Rodent Holes?

YES

YA

SR

a_ Spillway deterioration or eroding?

AP

b__Any obstructions?

b

A

c__Are siopes sioughing?

AL}

Jﬁ%&eagmw
Lq UNILS A5 BLI 2L NET oG N IL) LT

,{-\a:-.;}.,-.-\m £ * 4

1§55

a_Concrete surface detenoration?

- MEIIT

by TV
A,

b _Joint Problems?

1ot ’V’/W

¢ _Metal appurtenances problems?

DU ER WORKS » - ol o P

Corrosion of the conduit?

% TFIE

Is the conduit misaligned?

Any obstructions?

b2

i
THLES JP T2

Valves uniocked/unsscured?

olalo ||

Valves inoperable?

Rust?

Mgy

Leakage?

%

TNM oparsted wittwn leat yeer?

ol

i RN %{
Any erosion?

Cracks?

Seepage?

Slides?

o a0 jo|e

Rodent Holes?

IS S W |

WE 27 o o Py, e

Surface deterioration?

Joint Probl ?

Joint Leakage?

ajo oo

Is released water

Undercutting the outlet?

mﬁm AL NG PUA TA%7

Eroding the embankment?

<1 ] XP(P(

X

b Instrumentation D ge?
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NAME OF DAM -1 DATE INSPECTED S5 ) 20 45’

INSPECTORS DS mmenss . O, ‘0’06'6‘0 '

CHECKLIST NUMBER ICD waTRL Bl 530 5, 543 L 5./ 39"15’

DIRECTIONS Mark an X n the YES column if a new item of concern is noted otherwise
mark an "X" in the NO column If the problem has been noted before mark an "X"
in the OLD ITEM column If an item does not apply write "NA” in the REMARKS column

RN o, e ik oo ohn R R A

Y. CREST

a_Settlement or misalignment? e -

b_Cracks Ruts_or Puddles? X 1 X (L e X aien (L (A ALY :V'W p
c_ Erosion or Sink Holes? s

2. gmﬁij §lﬂP§ ™ s - a

a Rlpllp Missir g Sparse Dlspll‘cﬂd?

b _Slope stabiity?
c Depressions or Buldges?
d Cracks with Displacement? Yo

3. POVWNGTH PR SR
a Adequate grass cover?
b Any erosion or sink holes?
c Are traes growing on slopes?
d Cracks?
¢ _Slope stability?
f Seepage?
Rodent Holes?

Nexpeix

!

TP,

2 X
g 0 >
a_ Spillway deterioration or eroding?
b Any obstructions? D

¢ Are slopes sloughing?

LD GARICAN G BN
(a1 (VU4

A T

B AR S TC T, o
a Concrete surface detenoration?

b Jomt Problems? 150 m

c Maetal appurtenances problems?

[6. DUTET WOEKS i & » & =
a Corrosion of the conduit?

b Is the conduit misahgned?

Cc Any obstructions?

d Are the associated valves locked?

e Are the valves operable?

Rust?

Leakage?

{Operated within last year?

7 _ABUTMENT CONTACTRE bist @ -
a _Any erosion?

b Cracks?

Cc _Seepage?

d Shdes?

e Rodent Holes?

R STTLING BASIN ) o
a Surface deterioration?

b Joint Problems?

¢ Joint Leakage?

d Is released water

233

AR

Undercutting the outiet?
Eroding the embankment?

¥ RGN TR IO
anil sisoeiated itradacition,

a Instrumentation Calibrated?
b Visual inspection of Piezo Well
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NAME OF DAM L{m’ﬂ Pl DATE INSPECTED 2/ 7/ 49
INSPECTORS WWD?T. [ lmmdy s , poBhiersen/

CHECKLIST NUMBER 1CD ! At e 5113, 17’/ 3 oW /2/7'/%’

DIRECTIONS Mark an "X in the YES column iIf a new item of concem is noted otherwvise
mark an "X" i the NO column  If the problem has been noted before mark an "X
n the OLD ITEM column if an item does not apply write NA n the REMARKS column

T TEEM ~ v v YES § NO | OLD rPEME |- ;. _

a_ Settt 1t or hignment? X
b Cracks Ruts_or Puddies? Y NS \VETZ WL D

¢ Erosion or Sink Holes? i X

Riprap Missing Sparse, Displaced? Y5 P CIYL i} - d
Slope unstable? SISLLbITINE it

Depressions or Bulges?
Cracks with Displ. 1t?

3, DOVRNS TREAM, SUOREE o v o o
a__Inadequate grass cover?

b Any erosion or sink holes?

c Ars trees growing on slopes?

d_ Cracks?

e Slope unstable?

f Seepage?

Rodent Holes? X .8 sUNCK

AT
a Spillway detenoration or eroding?

b Any obstructions?
c Are slopes sloughing? X

X
~d
=

l

a
b
c
d

H 1, DT T Jil LT

SRRy

\KNX

<
Vs o (i BOX U,
s T

a__Concrete surface deterioration? - ulVYBEL, T Wkl , UW | 4
b_ Joint Problems? ) il o L
¢ Metal appurtenances probl ?

a_ Corrosion of the condurt?
b s the condurt misahigned? /

¢ Any obstructions? <
d

]

&, TRITEEY WORKS.» 7 % & on s &
~ At BLY: TORNSPILT ({NLITT

Valves unlocked/unsecured?
Valves inoperable? X A BNT _¢Jf ™
AW HISLE e WO

Rust? ]
Leakage?
™ 00 watten tast yoor? <

y b

P4

. Y R
Any erosion?

Cracks?

Seepage?

Slides?

Rodent Holes?

<Japicdc

o jajo jooje

8. BIRLING BAGIRE  ~ <o & <
a _Surface detenoration?

b Joint Problems?
c
d

Deixd

Joint Leakage?
is released water
Undercutting the outlet?
Eroding the embankment?

vl

¥ BaupmentMoniorgitierstater
3

a__Instrumentation Uncalibrated?
b Instrumentation Damage? .4
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S “RFETS, DAM INSPECTION CHEGRIIE R
NAME OF DAM  _ L AnJf) HLL DATE INSPECTED (b /5’ / 515

' INSPECTORS 0, WQ}ID/, 4 rﬁjlﬁjlﬂ li 1) 7/

CHECKLIST NUMBER ICD

e —— /4
Biov, 25U . 4
DIRECTIONS Mark an "X" in the YES column if a new item of concern is noted otherwise

mark an "X" in the NO column If the problem has been noted before mark an “X"
in the OLD ITEM column If an item does not apply wnitea "NA in the REMARKS column

| TR TR W TR AR ™
¥, CREST

a_ Settlement or misalignment? el
X

b Cracks Ruts or Puddies? X
¢ Erosion or Sink Holes?

S iaf(ur Jp 2 OIRFDIN e M, ()

.

PR LAP LECPE ¥ 3PP ZTE il F AL
Z)}fi LdY 2RIl U P Bi)O b -

2 UPSTHEAM SLOPE- ]
Riprap Missing Sparse Dlsplacad?
Slope stabiity? X
Depressions or Buldges?
Cracks with Displacement?

3 BOWNSTRERM SEORE o8 oo o

a Adequate grass cover?

b Any erosion or sink holes?

c Are traes growing on slopes?
d Cracks?

e Slope stability? X CTAR

{ Seepage? VERY bLalfdld PRToe)  WET g[ A ST PG ol (]
g Rodent Holes? X X SaAE Wmm

a_Spillway deteriaration or eroding?
b __Any obstructions?
¢ Are slopes sloughing?

o

0

[

w

X< P<

E&. Mkk&S’i’Mx vk
8 Concrete surface detenoration?

b Joint Problems? EW Hi/] Ifz Iyl 174 P

¢ Metal appurtenancas problems? Tyt '

5&%%&1%&%& TR
Corroston of the conduit?
Is the conduit misaligned?
Any obstructions?
Are the associated valves locked?
Are the vaives operable? 5S¢ e Prwl7 1M ., 57”/4&2: kEZZ’Zé 22V eubrold Doniy

Rust? ~ T i

Leakage?

|Operated wittun fast year?

elajo|oje

7. ABUTMENT CONTACTS: ¥
Any erosion?

Cracks?

Seepage? X
Shdes?
Rodent Holes?

REFCEL 5 SEFPACC ~in/ Tl n SHEETS £ Zait
Sh~e Sv Al NOT K RSN

elajojo|e

R g,
Surface deterioration?
Jont Problems?
Joint Leakage?
is released water
Undercutting the outiet?
Eroding the embankment?

ajo(ole

%0( 7(»4% P‘xr P

3 mmmwmmmw

A abkabiornd nstiuiRiritidn. _
a2 _Instrumentation Calibrated?
b Visual inspection of Prezo Well
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